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WHAT'S NEW 


The Chevalier L. Jackson Fotobronchoscopic Unit 
for endobronchial photography 


still or motion pictures / color or black and white 


For diagnostic study, record keeping, clinical 
presentation and instruction...this set of in- 
struments is the complete accessory unit need- 
ed for fine clinical picture-taking with your 
own camera. 

bronchoscope 9mm x 40cm 

quartz rod for illumination 

forward-viewing telescope 

luminator 

power unit 
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Optics, certified by the Optical Institute, are im- 
ported from France. 

The bronchoscope is of special design with light 
carrier canal inside the tube. This canal accommo- 
dates the standard Jackson light carrier and lamp, 
as well as the new quartz rod—thus the broncho- 
scope may be used in a routine fashion for regular 
procedures, or, with a quartz rod for photography. 

The quartz rod 1s specially treated to transmit 
maximum light from the luminator to the distal end 
of the tube. These rods are encased in BRONCHALLOY, 
giving them a strength which belies the delicate design. 

The forward-viewing telescope is complete with 
an anti-fogging device: an air jet across the face of 
the distal telescope lens assures constant clear vision. 
Adaptor rings are available to make proper contact 
between the proximal telescope eye-piece and the 
camera lens. 


The luminator is the heart of the instrument. . . 
engineered so that its use is simple but very effective. 
The lamp in the juminator produces excellent light 
transmitted distally by the quartz rod. It is air- 
cooled by a large capacity pump housed in the 
power unit. Rheostat controls on the power unit 
provide variable light—four volts for regular bron- 
choscopy, up to 1014 volts for “‘over-illumination” 
of the lamp for the white light ideal for picture taking. 


Referances 

Jackson, C.L.: New Instrumentarium for Peroral Endoscopy 

and Endoscopic Photography. LARYNGOSCOPE, 67:777, 

(Aug.) 1957. 

Fourestier, M., Gladu, A., and Vulmiere, J.: LA Presst 

Mepicate, 60:1292, (Oct.) 1952. 

Dubois De Montreynaud, J.M., Edwards, Roger, J., and 

Gladu, Amédeé J.: LARYNGOSCOPE, 66:637, (June) 1956. 
Jour. PHoToG. Assoc., 24:45, (May) 1956. 


The Jackson Fotobronchoscope is on display in Pilling's Philadelphia store and New York 
office. Write Philadelphia for further information and prices; send orders to Philadelphia. 


Made under license from French Government—U.S. Pat. No. 2,699,770 


GrEorGE P. «& son co. 
3451 Walnut Street e Philadelphia 


Pilling New York Office—4 W. 56th St., N.Y. 19, N.Y., Circle 5-8125 
James M. Francisco, 4412 E. Broad St., Columbus 13, Ohio 
CABLE ADDRESS: Surgical-Phila. 
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for anesthesia in quietness and confidence 


VINETHENE 


VINYL ETHER FOR ANESTHESIA, U.S.P. 


induction prior to ether—VINETHENE 

is more rapid and smooth than 
nitrous oxide and the excitement period 
is practically eliminated.’ May be 


administered with closed technic. 


short operative procedures—VINE - 
THENE is easily administered by open- 
drop method. Induction and recovery are 
pleasant and rapid, muscular relaxation 
is good, and excitement or nausea is 
rarely observed 


supplement to nitrous oxide or ethylene 
VINETHENE complements ethylene 
oxygen or nitrous 
tures and permits utilization of more 
oxygen. Excellent for 
procedures 


oxide-oxygen mix 


brief surgical 


1. Goodman, L. Sand Gilman, A.. The Pharmacological Basis of Therapeutics, ed. 2, New York, The Macmillan Company, 1955, p. 69. 


supplied: In 10-cc., 25-ce., 50-ce., and 75-cc. bottles, each with adjustable plastic dropper cap, 


¢ MERCK SHARP & DOHME DIVISION OF MERCK & CO., Inc, PHILADELPHIA 1. PA. VINETHENE is a trademark of Merck & Co., We. 
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Articles, book reviews, and other materials for publication should be addressed to the Chief 
Editor. Articles are accepted for publication on condition that they are contributed solely to this 
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An original typescript of an article, with one carbon copy, should be provided; it must be 
double or triple spaced on one side of a standard size page, with at least a l-inch margin at 


each edge. Another carbon copy should be retained by the author, 


The main title of an article may not contain more than eighty characters and spaces; a 


subtitle may be of any length. 


The author’s name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 
connections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided. Large photomicrograph prints will be re- 
duced in scale unless portions to be cropped are indicated by the author. The author should 
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ACHROM YCIN: 


Tetracycline with Citric Acid Lederle 


e broad spectrum contro] of more than 90 per cent of antibiotic- 
susceptible infections seen in general practice! 

e fast, high concentrations in body fluids and tissues 

e excellently tolerated 

e readily miscible in water, juices, formula. 

ACHROMYCIN V: 10 ec. plastic dropper bottle for precise dosage; 100 mg. 

per cc. (20 drops). Dosage: one drop per pound body weight per day. 


ACHROMYCIN V Syrup: Each teaspoonful (5cc.) contains equiv. 125 mg. 
tetracycline HCl. Bottles of 2 and 16 fi. oz. Dosage: at 45 lbs., one teaspoonful 
4 times daily; adjust for other weights. 


1. Based on six-month National Physicians Survey. 
z=) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, New York 
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The following articles from TODAY’S HEALTH are 
now available in pamphlet form. 


ALCOHOLISM IS A DISEASE. A discussion by the Chairman 
of the A.M.A. Committee on Alcoholism. by Marvin A. Block, 
M.D., 8 pages, 15 cents. 

I AM THE WIDOW OF AN ALCOHOLIC. Three articles 
combined. by Virginia Conroy, 16 pages, 20 cents. 

HOW EXPERTS MEASURE DRUNKENNESS. A partial 
transcript of an actual courtroom case. by H. A. Heise, 8 pages, 
15 cents. 

BARBITURATES, BOOZE AND OBITUARIES. A discus- 
sion of the dangers of mixing alcohol and barbiturates. by Donald 
A. Dukelow, 4 pages, 10 cents. 

TWELVE STEPS FOR ALCOHOLICS. A frank discussion of 
the meaning of an alcoholic behavior. by Richard Lake, 6 pages, 
10 cents. 


These articles are available in one pamphlet for 50c 


ALCOHOLICS ANONYMOUS. Written from the standpoint 
of a member, the basic treatment procedures are described and the 
psychological problems confronting the alcoholic are discussed. 
ALCOHOL AND CIRRHOSIS OF THE LIVER. Relationship 
between alcohol, diet and cirrhosis. Increasing stress on nutri- 
tional differences. by Russell S. Boles. 

HOW TO HELP A PROBLEM DRINKER. Understanding the 
alcoholic’s capabilities, the necessity of help, causes of his con- 
dition. by Edward A. Strecker and Francis T. Chambers, Jr. 
THE TREATMENT OF ALCOHOLISM. Tracing the steps from 
convincing the alcoholic that he is sick through treatment and 
cure. by Lewis Inman Sharp. 

CONDITIONED REFLEX TREATMENT OF CHRONIC 
ALCOHOLISM. Its place among methods of treatment today, 
its development and correlation with personality factors. by 
Walter L. Voegtlin. 

INSTITUTIONAL FACILITIES FOR THE TREATMENT OF 
ALCOHOLISM. Comparative differences, in drinking, with the 
last century, new establishments and methods of treatment, lack 
of trained personnel. by E. H. L. Corwin. 
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one-dose 12-hour relief REPETABS 
and palatable pediatric dosage form Syrup 
prompt and prolonged nasal decongestion via 
the oral route without rebound in colds, sinusi- 
tis, allergic or vasomotor rhinitis 


formulas 


REPETABS: Each DEMAZIN REPETAB contains 4 mg. 
chlorprophenpyridamine maleate (CHLOR-TRIMETON® 
Maleate) and 20 mg. phenylephrine equally divided 
between outer layer and a timed-release inner core. 
Syrup: Each teaspoonful (5 cc.) of DEMAZIN Syrup 
contains 1.25 mg. chlorprophenpyridamine 

maleate and 2.5 mg. phenylephrine hydrochloride. 


DEMAZIN,® brand of antihistaminic-decongestant compound. 


REPETABS,® Repeat Action Tablets. 


Schering Corporation 


WHEN CONGESTION JAMS 
THE “THRUWAY”... 


DEMAZIN 


formerly CHLOR-TRIMETON Compound 
contains chlorprophenpyridamine maleate and phenylephrine 


Bloomfield, New Jersey 


USE AN EFFECTIVE ORAL % eS 

ROUTE TO EASY BREATHING 


@ COOLER OPERATION 
@ 9 INTENSITIES OF LIGHT 


@ INCREASED SAFETY— 
UNDERWRITERS APPROVED 


Medical men who have tried the new Super Good-Lite 
tell us there's nothing like it anywhere .. . at any 
price! Here's why: The entire unit has been redesigned 
by a group of practicing surgeons to provide a beam 
of light both brilliant and controllable . . . featuring 
nine intensities of light. The headlight construction and 
electrical circuit was designed for cooler operation and 
maximum safety. 


The Good-Lite SUPER Headlight Includes: 


@ Good-Lite parallel beam headlight. 

@ 3 types of bulbs with 3 intensities of light each. 

@ Special Ground lens to intensify light, 

@ 2 mirrors (peep-hole and plain). 

@ Heavy duty transformer (20 watt) with 3 positions 
and off switch. Fuse in the secondary for your 
safety. 

Molded plastic connections. 
Gray plastic stainproof cords. 
Choice of 5 types of headbands. 


Consult Your Surgical 
Supply Dealer or 
Send Coupon Today 


GOOD-LITE MFG. CO. 
7638 W. Madison St. @ Forest Park, Ill, 


Please send free catalog on Good--Lite Headlights to: 


TIME TESTED 
More than FORTY-ONE years of its 
continuous use by leading rhinologists 
has PROVEN its efficacy in the treat- 


ment of acute and chronic 


Sinus Infections 
Acting by SUCTION (negative pres- 
sure) the only really safe way, it serves 
as a decongestant and detergent, re- 
moving the inflammatory exudates 
from the nasal mucosa as they accumu- 
late. The important VENTILATION 
and DRAINAGE are re-established 
regeneration of 
healthy tissue is promot- 
ed. The time tested clin- 
ical experimentation of 
the efficacy of this technic 
warrants your investiga- 
tion. Mail coupon TO- 
DAY! 


NICHOLS NASAL SYPHON, INC. 
MONTCLAIR, N. J. 


Please send details of SPECIAL OFFER ‘'S'' without obli- 
gation. 
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M. M. HIPSKIND, M.D., Chicago 


IXverything on earth is in motion with 
reference to any fixed point in space. Mo- 
tion, therefore, is a primary force in life; 
indeed, absence of motion is death. Man 
moves and is affected by motion. 

The master mechanism controlling our 
motion is a modest little special sense organ 
housed in the walls of the labyrinth deep 
within the protective ramparts of the tem- 
poral bone in the middle of the skull. The 
fact that the labyrinth is the only organ in 
the body which has reached its full size and 
development at the time of birth is signifi- 
cam. The skull of early man shows the 
labyrinth has not been modified by nature 
during the thousands of years of man’s 
effort to conquer the physical world. Man 
alone has the power of speech. Full exploi- 
tation of speech is dependent upon hearing. 
Again it is significant that the labyrinth is 
the seat of the receptor for hearing. 

We recognize the heart as a remarkable 
mechanism. Its efficiency is evidenced by 
the fact that it pumps blood throughout 
the circulatory system from birth until 
death. The labyrinth also begins to func- 
tion at birth, and continues in a constant 
state of tone and action throughout life, 
awake or asleep, day and night. However, 
it does not share the heart's privilege of 
resting 60 to 80 times each minute. 


Submitted for publication Aug. 8, 1958. 
Read before the Section on Laryngology, Otol- 
ogy, and Rhinology at the 107th Annual Meeting 


of the American Medical Association, San Fran- 
cisco, June 27, 1958. 


All this would suggest that the labyrinth 
is the seat of an “extra-special” sort of 
sense organ. As far as our position in 
space is concerned, all is well until some- 
thing goes wrong with the vestibular laby- 
rinth or its central connections. Cawthorne ! 
tells us, “The overwhelming giddiness, the 
awful sickness, and the turbulent eve move 
all enhanced by the slightest move 
ment of that acute 


vestibular failure form a picture of help 


ment 
the head accompany 
less misery that has few parallels in_ the 
whole field of injury or disease.” 

For our purpose we define vertigo as a 
hallucination of movement, in other words, 
the patient sees or feels movement that is 


not there. What are the causes of vertigo: 


Cawthorne’s series of 1,523 cases, 


the relative frequency according to location 
of the lesion is as follows: 


Central 107 
Peripheral 1,349 
Hydrops (Meéniére’s 
disease ) 972 
Trauma 123 
Vestibular neuronitis — 109 
Positional 
Infective 61 
Not classified 67 
Total 1,523 
The patient’s greatest fear that his 


vertigo is due to a serious brain disease or 
forecasts a stroke. From the above statis 
tics it is evident that there is a ten-to-one 
chance that his trouble is in the peripheral 
organ. If the physician can rule out brain 
tumor as a basis for the vertigo, he may 
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reassure the patient. The “peace of mind” 
experienced by the patient who is assured 
that his dizziness not due serious 
brain disease is more beneficial in the man- 


is to 
agement of vertigo than all the sedatives 
and tranquilizers the physician may pre- 
scribe. 

An acute vestibular episode may cause 
a flow of abnormal impulses spreading 
from the vestibular nuclei in the brain stem 
to the adjacent vagal centers, producing 
pallor, nausea, vomiting, headache, slow 
thready pulse, and a fall in blood pressure. 
All of these symptoms are commonly mis- 
interpreted as evidence of brain disease 
leading to puncture, 
pneumoencephalography, and other proce- 


unnecessary spinal 


dures. 


These patients want to tell their story 
in detail. In order to gain the confidence 
of the patient, the physician must be willing 
to take an adequate history and make an 
orderly and complete examination. Tem- 
perature, pulse, and 
pressure should be recorded. The ears, nose, 
and throat must be carefully examined. 
Complete audiom- 


respirations, blood 


examination requires 
etry, pure-tone and speech tests, caloric and 
turning tests, examination of the cranial 
nerves, and tests for Rhomberg, gait, mo- 
tor strength, reflexes, adiadochokinesis, and 
past-pointing. When indicated, x-ray stud- 
ies should be made of the suspected areas, 
such as the mastoid, petrous pyramids, in- 


ita 


central lesion is suspected, special neuro- 


ternal acoustic meatuses, and sinuses. 


logical phases should be carefully evaluated. 
In unclassified cases of vertigo, one is well 
to in 
special fields. 


seek aid from consultants 


The otologist, neurologist, 


advised 


internist, and ophthalmologist are important 
members of the team concerned with the 


problem of vertigo. 


One of the most helpful examinations 


in the study of the nature of the vertigo is 


the test for positional nystagmus. 


The postural tests are carried out accord- 
The 


patient is seated upon the examination table. 


ing to the method of Cawthorne.* 
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He is told he will be placed in various 
positions, and that it is imperative that he 
keep the eyes open at all times. Frenzel 
glasses are used, and the patient is in- 
structed to look directly forward. Spon- 
taneous nystagmus is noted, if present. If 
absent, the patient’s head is held by the 
examiner, and the patient is placed in the 
supine position with the head to one side 
(the side indicated as the offending position 
if given in the history). A latency period 
of 10 seconds is permitted for the recog- 
If nystag- 
mus does not occur after 10 seconds, the 
patient is brought upright, and again the 
examiner looks for nystagmus. If absent 
after 10 seconds, the patient is placed in 


nition of positional nystagmus. 


the supine position to the opposite side of 
the first procedure. If nystagmus is not 
observed, the patient is returned to the 
sitting position and again examined for 
the presence or absence of nystagmus. In 
the absence of nystagmus, the patient is 
placed in the supine position with the head 
lower than the shoulders (midline, head- 
hanging position). If nystagmus is absent 
after 10 seconds, the patient is returned to 
the upright position and again examined for 
nystagmus. 

If nystagmus occurs, the intensity, direc- 
tion or nature, the duration and the pres- 
ence or absence of vomiting are noted on 
the record. If nystagmus is noted in one or 
more of the positions, that position is held 
until it subsides. If the nystagmus persists 
for more than 30 seconds, it will probably 
continue as long as the critical position is 
maintained. Should nystagmus persist for 
30 seconds, the patient is returned to the 
upright position, and after a short pause 
is placed in the same position which pro- 
voked the nystagmus. If the nystagmus 
does not reappear, it is recorded as readily 
fatigable. If the 
with diminished intensity, and on further 
attempts does not occur at all, it is recorded 
as gradually fatigable, and if the nystagmus 
continues with undiminished intensity de- 
spite repetition, it is recorded as nonfat- 


nystagmus reappears 


igable. 
Vol. 69, April, 1959 
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Characteristics of Cases Belonging to the 
Peripheral and Central Groups * 


Direction of 
nystagmus 


Onset of nystagmus 
after assuming 
new posture 

Amplitude of 
nystagmus 

Duration of 
nystagmus 


Fatigability of re- 
sponse to repe- 
tition of postural 
change 


Peripheral 
Group 


Constant in dif- 
ferent head 
positions 

Latency period of 
3-10 seconds 


Usually large 


3-10 seconds 


Nystagmus can- 
not be elicited 
more than 1, 2, 
or 3 times in di- 


Central 
Group 


May vary with dif- 
ferent head 
positions 

Immediate onset 


Usually small 


Much longer, may 
continue indef- 
initely as long as 
provocative pos- 
ture is maintained 

Nystagmus recurs 
each time pro- 
vocative posture 
is assumed 


minishing in- 
tensity 


Sensation of Severe Mild 


vertigo 


Associated nausea Common Rare 


* From H. F. Schuknecht. 


Additional differentiation may be classi- 
fied as shown in the Table. 

Dizziness is one of the earliest symptoms 
the patient with multiple sclerosis may ex- 
perience. A sclerotic plaque may be de- 
posited in the area of the eighth nerve. 
Intention tremor, scanning speech, optic 
disk changes, and a paretic gold curve in 
the presence of a negative Kahn reaction 
suggests the diagnosis. 

Dizziness described as a feeling of rota- 
tion or bodily displacement is common in 
the epileptic. 
with cry, fall, and tonic or clonic convul- 
sions make the diagnosis. 


Aura, loss of consciousness 


Acoustic neuroma is frequently ushered 
in by slight dizziness. The diagnosis is 
indicated by the gradual onset of a unilat- 
eral hearing loss progressing to total deaf- 
ness. The patient falls (Rhomberg) to the 
side of the lesion, and nystagmus is toward 
the 


late stage is absent on the affected side. 


the affected side. The caloric test in 
The enlargement of the internal acoustic 
meatus shown on x-ray makes a_ positive 
diagnosis. 

The patient with 
tumor usually has a persistent sense of dys- 


supratentorial brain 


Hipskind 


equilibrium. He has a postural Type 1 
nystagmus (rarely Type 2), and, if the 
provocative position is maintained, he may 
vomit during the course of the postural 
tests. Failing vision, choking of the disks 
of the optic nerve, with sensory changes, 
point to the diagnosis. Nystagmus of a 
vertical nature strongly suggests brain 
tumor.  Infratentorial —(cerebellum-brain 
stem) tumors are characterized by a dis- 
turbance of equilibrium and coordination. 
past-pointing 
and The 
nystagmus may be spontaneous, is usually 
If the nystagmus ts 


The Rhomberg is positive; 
adiadochokinesis are present. 
fine and continuous. 
postural, it will recur each time the provoca 
tive position is assumed and will continue 
as long as the patient remains in the offend 
ing position. The gait is ataxic. 
Interference with the blood supply to the 
cerebrum, cerebellum, and brain makes up 
the largest group of patients presenting 
dizziness as a chief complaint. Vertigo 
may be a symptom of hemorrhage, throm 
bosis, embolism, vasomotor insufficiency, 
hypertension, hypotension, the climacteric, 
the side-effects of drugs 
derivatives, streptomycin, quinine, salicyl- 


specifically opiate 


ates, barbiturates—and_ postanesthesia. It 
may also be a symptom of intoxications 
from alcohol, tobacco, lead, DDT and lin- 
dane. Postural vertigo and incapacitating 
dizziness may be a prominent feature of 
postcerebellar artery thrombosis, meningo- 
vascular syphilis, arteriosclerosis, periarte 
thromboangiitis nodosa, 


thrombocyto 


ritis nodosa, 


thromboangiitis — obliterans, 
penic purpura, leukemia, pernicious anemia, 
and polycythemia vera. ach of the disease 
entities may be identified by proper tests. 
The important point is awareness of the 
clinician that dizziness may be a part of 
these diseases. 
Virus infections, particularly measles, 
mumps, scarlet fever, typhoid, and typhus, 
and Ramsay-Hunt disease may be the basis 
for dizziness. In encephalitis the dizziness 
is associated with an unsteady gait, diplopia, 


dysphagia, drooling of saliva, occasionally 


facial paralysis, and frequently stupor. 
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All the magic of antiquity fails to match 
the marvels of today’s chemical laboratory. 
In the last few decades the span of life 
has been increased by 15 years. Infants and 
the aged survive through the application of 
modern chemicals and techniques, transfu- 


sions, antibiotics, and chemotherapeutic 
agents. Surgery replaces worn-out and dis- 
eased tissues by transplants and shunting 
procedures. Nutrition approaches an exact- 
All of this, 


associated with an acceleration of our lives 


ness of a mathematical science. 


by modern techniques in education, indus- 


try, agriculture, and transportation, has 
placed us in a vulnerable position. We be- 
Dizzi- 
outstanding the 


In the absence of localizing 


come tense, nervous, and emotional. 


ness is an feature of 
anxiety state. 
signs of peripheral or central disease, a 
functional basis must be postulated for the 
vertigo and appropriate treatment insti- 
tuted. 

In 90% of 
giddiness, 


whirling, spinning, ship-board sensations, 


of 


light-headedness, 


patients complaining 


post-in-a-hole, 


and merry-go-round feelings, the trouble 
will be found in the labyrinth and/or its 
central connections. The commonest lesion 
is labyrinthine hydrops (Méniére’s disease). 
Tinnitus and unilateral hearing loss are the 
two outstanding signs for localization of 
the lesion. In 100 of the cases the disease 
may be bilateral. Recruitment is the rule. 
The vertigo is postural in character; the 
The 


nystagmus is Type 2; in other words, the 


onset sudden and of short duration. 
direction of the nystagmus does not change 
with different head positions. The ampli- 
tude of the nystagmus is large, and it is of 
the “readily fatigable” type. Caloric tests 
show a reduced reaction on the affected 
side. The attacks are marked by periodicity; 
the patient has freedom of dizziness be- 
tween attacks and experiences relief after 
rest. 

Dizziness after head injury is a common 
complaint. It is agreed that nystagmus can- 
not be voluntarily produced. It is further 
agreed that vestibular nystagmus is always 
vertigo. Therefore, if 


associated with 
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postural tests provoke nystagmus, the clini 
cian has objective evidence of the patient’s 
If the 
patient is observed in the period shortly 


subjective complaint of dizziness. 


after the injury, blood may be observed in 
the middle ear in cases of longitudinal or 
fracture. spinal 


transverse Occasionally 


fluid may be observed. The hearing loss 
due to blood in the middle ear will return 
to the preinjury level after the absorption 
of the blood, usually within three weeks. 
Tinnitus may subside in three weeks, or may 
persist. 

In labyrinthine concussion high-tone 
loss similar to the 4,096 dip observed in 
acoustic trauma may be demonstrated. In 
a round table discussion during the Triologic 
Meeting in Chicago, Schuknecht expressed 
the opinion, “If positional nystagmus is 
demonstrated after head injury, a 4,096 dip 
will be present.” 

Otitis media, catarrhal or suppurative, 
may provoke dizziness. The suppurative 
course may progress to fistula of the laby- 
rinth. A fistula 
surgical intervention if the spread of the 


positive test demands 


infection to the intracranial area is to be 
prevented, 

Vestibular neuronitis is a term used by 
Dix and Hallpike* to describe what they 
consider to be a septic process affecting the 
vestibular apparatus, the peripheral nervous 
pathways up to and including the vestibular 
nuclei in the brain stem. The dizziness is 
postural and similar to labyrinthine hydrops 
except for the absence of tinnitus and deaf- 
ness. The course of the vertigo is usually 
benign, and it subsides in a few weeks. 
The prominent feature is the evidence of an 
infection as indicated by an elevation in 
the white and 
rate. A septic process usually is found in 
the reduced 
response to galvanic stimulation is con- 


blood count sedimentation 


nose, sinuses, or throat. <A 
sidered to be diagnostic. 

In my experience, paroxysmal positional 
vertigo is one of the most frequent types 
sarany described this dramatic 
He be- 
lieved the pathology was located in_ the 


of dizziness. 
form of episodic vertigo in 1921, 
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otolithic organ in one type, and placed the 
lesion in the central nervous system in a 
second type. Wherever the lesion, these 
cases are marked by a_ violent postural 
vertigo. The nystagmus comes on after a 


latency period of only a few seconds; the 
amplitude is large, and the subjective vertigo 
so severe that the patient will frequently 
cry out and grasp for support. The episode 


passes quickly and usually cannot re- 
produced except after a period of at least 
30 minutes rest. The main feature is the 
“fatigability’” of the postural vertigo in a 
case free of tinnitus and deafness. 

Dizziness may be associated with many 
other conditions, e. g., foreign bodies and 
cerumen in the external canal, and baro- 
metric changes affecting the middle ear 
pressure. Transient dizziness may be as- 
sociated with auricular fibrillation, decom- 
pensated cardiac disease, aortic stenosis, and 
carotid sinus sensitivity. 

Vertigo is a frequent and troublesome ex- 
perience to the patient. His attacks make 
gainful employment impossible and fill his 
conscious hours with fear, and not infre- 
quently are so severe that they awaken him 
from sleep. In the care of these patients 
the physician has an unparalleled oppor- 
tunity to treat the sick and to aid the halt. 
Through proper diagnosis treatment 


Hipskind 


many of these patients may be returned to 
a full, useful life. 

The expression used in a meaningless way 
before the age of earth satellites ‘out of this 
world” has taken on new and sober tones. 
We must with the 
mechanism governing our equilibratory ac 
tivities. Cooley * asks, “Will motion. sick- 
ness plague space travelers when there is no 


familiarize ourselves 


up and down?” How does the body react 
to the eerie feeling of weightlessness which 
space travelers will encounter’ All these 
problems are locked in the function of the 
vestibular apparatus and its central connee- 
tions. If man is to triumph in his conquest 
of space, a greater knowledge of the tiny 
labyrinth must be weighed equally in- im 
portance with the weight of the four-story 
high intercontinental missile. 


55 E. Washington St. (2). 
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Neomycin Ototoxicity 


Report of a Case 


GLENN J. GREENWOOD, M.D., Los Angeles 


Since streptomycin, with its salts, has 
demonstrated such tuberculostatic potential, 
many authors have cited its ototoxic pro- 
pensity, viz.: Fowler and Seligman; Carr 
et al.2; Shane and Laurie *; Glorig *; Heck, 
Now 


“mycin,” neomycin, primarily bactericidal, 


Lynch, and Graves,’ ete. another 


adds to this ototoxic incidence. Preserva- 
tion of human life 
“mycin” use, even at the risk of hearing 


commands continued 


impairment, Detoxifying methods, will, | 
trust, in the future, permit continued use of 
the systemic therapeutic potential of neo- 
mycin. 

Waisbren avers that neomycin has the 
widest antibacterial spectrum of any of the 
antibiotics. It is primarily bactericidal. It 
is effective against Gram-negative 
and Gram-positive bacteria virtually 


many 


all strains of Micrococcus pyogenes. It is 
least effective ‘against Proteus, Pseudomo- 
Nas aeruginosa, Pseudomonas species, and 
remains the best 


enterococei. However, it 


drug available against the Pseudomonas 


species.® 

As bacterial resistance to other antibiotics 
and chemotherapeutic agents mounts, the 
use of neomycin topically for superficial 
skin (and eye) infections and orally for 
preoperative bowel preparation, steadily in- 
creases. Only small amounts are required 
is absorbed from 
7 


topically. Less than 3% 
the intact, unobstructed intestinal lumen. 
It has a low sensitizing potential, and in- 
frequently produces bacterial resistance.® 
Apparently increasing too, though unestab- 

Submitted for publication Sept. 29, 1958. 

Read before the Section on Laryngology, Otol- 
ogy, and Rhinology at the 107th Annual Meeting 
of the American Medical Association, San Fran- 
cisco, June 25, 1958. 
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lished, is its current use for local applica- 
tion in the urinary tract® and as a cold 
sterilizing agent for urological instruments.® 
As an aerosol, Waisbren believes it to be 
the agent in 
the management of patients with chronic 


most effective antimicrobial 
bronchitis, bronchiectasis, and emphysema.® 

Neomycin is so toxic that its parenteral 
use is contraindicated except in certain 
cases. When so used it should be by intra- 
muscular route only. Respiratory depres- 
sion has been reported when it was instilled 
intraperitoneally in the presence of ether 
and is due to the blocking action of neo- 
mycin at the neuromuscular junction. Pit- 
tinger and Long recently have shown that 
experimentally, neostigmine methylsulphate 
effectively antagonizes this neuromuscular 
blocking mechanism and_ respiratory de- 
pression.!® 

Neomycin exerts a most toxic action 
upon the collecting tubules of the kid- 
neys ''; and the hair cells of the cochlea, 
the vestibular hair cells being implicated 
to a much slighter extent, as shown experi- 
mentally in animals.'? Where the intramus- 
cular route is commandeered, these critically 
ill patients require hospitalization for lysing 
pathogens resistant to other antibiotics. A 
not insignificant number of these patients 
are encountered after reconstructive sur- 
gery of the genitourinary and/or intestinal 
tracts. 

I:fforts have been made in experimental 
animals to lessen the ototoxicity of neo- 
mycin sulfate by substituting pantothenic 
While 


some of the acute toxicity may be lessened 


acid as the calcium pantothenate.'* 


by the addition of ionized calcium to panto- 
thenic acid, the over-all chronic toxicity 
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Fig. 1 (Animal 1408). 
of Corti, first turn cochlea. 


Organ 
Neo- 
100 mg/kg/day s. 30 
Degeneration of internal 
(4) and external (B) hair cells. 
Second and third turns also have 


mycin 


doses. 


that pantothenic acid accords ectoderm is 
their experiments, did not use neomycin 
pantothenate but — the 
streptomycin and dihydrostreptomyein pan- 


These investigators, however, in 


related “‘mycins,”’ 
tothenate. 

The ototoxicity of neomycin, as shown 
by Hawkins and Lurie in electrophysical 
studies of hearing in the cat, apparently 


initially degenerates the external and later 


the internal hair cells of the organ of Corti, 
but degeneration of both may be complete. 
However, complete dissolution of the organ 


of Corti was not seen. This degeneration 


is greatest in the basal coil but may be 


scattered throughout the cochlea. The ves 


Fig. 2 (Animal 1448).—Organ of 
Corti, first turn cochlea. Neomycin 
80 mg/kg/day s. c., 15 doses. Com- 
plete degeneration of internal (4) 
and external (B) hair cells. Second 
and third turns also have complete 
degeneration of internal and ex- 
ternal hair cells; * 300. (Repro- 
duced with permission from 
Hawkins, J. E., and Lurie, M. H.: 
Ann. Otol. Rhin, & Laryng. 62: 
1128, 1953.) 


Greenwood 


complete degeneration of internal 
and external 300 
(Reproduced with permission from 
Hawkins, J. E., and Lurie, M. H 

Amn. Otol. Rhin. & 
1128, 1953.) 


hair cells; 


Larvne. 62 


tibular system of a neomycin-treated cat 
(No. 1365) revealed only a slight scattered 
hair cell loss of the crista, when viewed 
under high-powered magnification.!* Small 
er doses of neomycin were here used. 


Report of Case 

On Sept. 25, 1957, a 38-year-old 

housewife was admitted to the U. C. L 
Center on the Service. 


Caucasian 
A. Medical 
She 
history of being hospitalized in November, 1948, 


Urological gave a 
while residing in the east, for radium therapy of 
a carcinoma of the cervix. Some four years and 
two months after this therapy, a reoccurrence of 
her symptoms necessitated a radical hysterectomy 
During her post- 
fistula 


There 


and a pelvic lymphadenectomy. 
and a 
then 


operative course, a ureterovaginal 


bilateral hydronephrosis developed. 
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Fig. 3° (Animal 1408).—Crista. Neomycin 100 
mg/kg/day s. c., 30 doses. Scattered degeneration 
of hair cells (D)); X 215. (Reproduced with per- 
mission from Hawkins, |. E., and Lurie, M. H.: 
Ann. Otol. Rhin. & Laryng. 62:1128, 1953.) 


followed multiple genitourinary reconstructive op- 
erations culminating in a relatively well-functioning 
left nephrostomy and a right cutaneous ureteros- 
tomy. 

The past system and family histories were non- 
contributory except for rheumatic fever at 10 and 
31 years of age. 

Positive pertinent physical findings of this well- 
developed, well-nourished woman with a tempera- 
ture of 37 C (98.6 F), pulse of 60, and blood 
pressure of 110/70 were as follows: A 
left and 
cutaneous ureterostomy. 


soft ab- 


domen revealed a nephrostomy right 
Pelvic examination dem- 
onstrated a foreshortened vagina with considerable 
scarring and mucosal atrophy. The uterus was 
absent 

Pertinent admission laboratory data showed a 
hemoglobin of 15; urinalysis of the nephrostomy 
specimens revealed a yellow turbid specimen with 
a specific gravity of 1.008, pH 5.5, negative reaction 


Micro- 


scopically, many bacteria, 10 to 15 white cells, and 


lo sugar, and a trace reaction to protein. 


an oceasional red cell per high-power field area 
Differential PSP 
revealed almost no renal function on the right but 
fairly function the left. The NPN 
was 50 mg. creatinine 2.4 mg. %. Blood type 


were seen. determinations 


good on 


%: 
was © positive. 

On Sept. 26, 1957, 
a cystoscopy in surgery revealed the bladder to be 
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the first day after admission, 
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small but of normal configuration. It could be 
distended to approximately 110 cc. Bladder dis- 
tention regimen gave good results, and_ instilled 
fluids were held. On Sept. 28, 1957, the patient 
was put on a bowel preparation including oral ad- 
ministration of phthalylsulfathiazole (Sulfathali- 
dine) 4 gm. (2 gm. q. 6 h. 2) and neomycin 
sulfate, 11 gm. (1 gm. stat. and 1 gm. q. 6h. X 4, 
followed by 1 gm. q. 4 h. X6). On Sept. 30, 
1957, under I. V. thiopental (Pentothal) 
general intratracheal anesthesia, a left ureteroileo- 
neocystostomy was performed. The procedure was 
moderately well tolerated and the postoperative 
Her postoperative chemistries re 
However, after am- 


and 


course benign. 
mained within normal limits. 
bulation, upon clamping of the nephrostomy tube 
and removal of the urethral Foley catheter, in- 
continence developed, worse when lying down or 
walking. Examination revealed a vaginal fistula, 
either vesicovaginal or ureterovaginal; otherwise 
the patient continent. She 
Oct. 30, 1957 to outpatient genitourinary clinic 
until further reparative surgery was deemed ad- 


was was discharged 


visable. 

On Nov. 5, 1957, the patient was readmitted 
to the U. C. L. A. Medical Center’s Urological 
Service. Her physical examination was unremark- 
able, not differing from that previously reported. 

After completion of her work-up the oral pre- 
operative bowel preparation, including phthalylsul- 
fathiazole 4 gm. and neomycin sulfate 9 gm. over 
approximately a 36-hour period, was again used. 
This was her second course of neomycin bowel 
After the Nov. 7, 
1957, the patient vomited an estimated half of her 


preparation. ninth dose on 


last medication, possibly representing a toxic neo- 
mycin response. On Noy. 8, 1957, a left uretero- 


Fig. 4.—Audiogram, Dec. 27, 1957, after nursing 
notation of Dec. 24, “Not hearing unless shouted 
at.””". Neomycin first administered Sept. 26, 1957, 
by mouth for bowel preparation. Second dose for 
the bowel preparation, Nov. 5. Third dose, Dec. 
16, 1957, made up of 11 gm. intramuscularly fol- 
lowed by 5 gm. by mouth. 
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Fig. 5.—Audiogram of same patient as Figure 4, 
May 2, 1958, some five months and six days later, 
demonstrating further hearing deterioration. 


ileosigmoid anastomosis was performed and a 


sigmoidal cystoplasty effected, followed by an 


uneventful postoperative 72 hours. 

For the next surgical procedure of this ad- 
mittance, it was thought best not to chance neo- 
Dec. 11, 1957, a 


converting — the 


mycin, so on second surgical 


procedure of ileoureter into a 
ureteroileal-cutaneous anastomosis was done. Good 
urine drainage immediately occurred. However, 
on Dec. 13, 1957, 
with fecal vomiting 
culture that on Dec. 13, 


monas aeruginosa and Proteus morganii, both sensi- 


incisional infection and pain 


coupled prompted taking a 


1957, revealed Pseudo- 
tive to neomycin. 

A summary of her laboratory findings is not 
pertinent to this report, except that as kidney func- 
tion impairment increased (as shown by daily 
urinalysis for albumin, casts, and cell determina- 
tions) corresponding blood urea nitrogen and non 
followed by 


Her 


reached 90 on 


protein nitrogen levels also rose, 


deterioration. 


NPN 


highest 
Dec. 


continuing hearing 


creatinine was 3.8 and 


TABLE 1 
(Dec. 


Polymixin B 


Neomycin 
Sulfisoxazole 


Right 
Proteus morganii 
Pseudomonas aeruginosa. 
Left 
Streptococcus faecalis 
Paracolobacterum coliforme 
Escherichia coli. 


( ret NMOL ud 


27, 1957, the fourth day after neomycin therapy 
was stopped. 
On Dec. 14, 
critical illness, 
successive increasingly large doses was given intra- 
muscularly, a total of 16 gm. being given in nine 
days (11 gm. intramuscularly in four days followed 
by 5 gm. orally for five days). On Dec. 16, 1957, 
a dehiscence of the incision occurred in the right 
flank, followed by fistula 
Early general signs of toxicity were as noted, ap- 
prehension, depression, detachment, and restlessness, 
followed later by tinnitus of a sludging, fluctuating 
Nurses’ notes 


1957, increasing 


neomycin 


because of the 


sulfate, in recognized, 


formation of a fecal 


pitch, which was most distressing 
were further enlightening, such as Dec. 21, 1957, 
noting the patient’s refusing her medication, stating 
it “made her sick,” followed on Dec. 23, 1957, by 
increased ringing with some difficulty in hearing, 
this in turn giving way on Dec. 24, 1957, to vomit 
ing; however, no dizziness was noted, in bed 
Notations, including “Not hearing unless shouted 
at,’ “seems able to read lips to some extent,” 
evidenced the rapid cochlear deterioration 

The patient’s course was extremely stormy until 
the middle of February, when she improved as her 
NPN to 38 mg. % and her serum 


electrolytes returned to normal. 


diminished 
The fistula in the 
left lower abdominal quadrant had practically 
The Bricker procedure appeared to have 


thought 


closed 
been successful. air-conduction aid 
initially by the patient to be beneficial cid not in 
crease her discrimination. No recruitment was ever 
elicited 


Note: 


mycin 


No audiograms were taken before neo 


medication. Audiograms after neomycin 


medication show loss of all serviceable hearing 


Kor a comparison, audiograms, pre-and post 


neomycin medication of one of Carr's" cases are 


shown. Subsequent Kobrak calorie tests failed to 


elicit any vestibular response. The patient, how 


Results of Sensitivity Tests 
13, 1957) 


Novobiocin 
Sulfamethoxypyridazine 
Nitrofurantoin 
Prisulfapyrit 
retracyline 
Oxytetracycline 
Streptomycin 
Penicillin 
Erythromycin 
Chioramphenicol 
Chiortetracy 
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Fig. 6.—Audiogram of one of Carr’s cases taken 
before neomycin administration parenterally for 
tuberculosis. 


ever, cried from the intense pain produced by pro- 
longing the icy water irritation in an effort to get 
some vestibular response. 

The patient never complained of vertigo. She 
had been constantly bedfast in a two-bed ward on 
an active floor. 

Precautions that may be emphasized pre- 
viously to treating these critically ill pa- 
tients, especially if they may have had or 
show any neomycin hypersensitivity, may 
be classified as general and otological. 

General. The patient must be hospital- 
ized and be critically ill from bacteria 
resistant to other antibiotics or chemother- 
apy. Those responsible for the patient must 
be informed of the ototoxic potential of 
neomycin. Laboratory determinations, as 


urinalysis for albumin, casts, and cells 


Fig. 7—Audiogram of same patient as Figure 6 
four months after parenteral administration, de- 
picting the marked perceptive hearing deteriora- 
tion. 
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every 12 hours, coupled with blood urea, 
nitrogen, and nonprotein nitrogen, as evalu- 
ation demands, are also required. Optimum 
neomycin concentrations effective to lyse the 
pathogen in vitro, are invaluable. Lastly, 
intradermal testing for neomycin 
hypersensitivity may be advantageously 
utilized. 

Otological.—Inquire whether streptomy- 
cin or dihydrostreptomycin has been pre- 
viously used, in order to obviate adding 
further irreversible Corti damage, it being 
felt that molecular changes with impairment 
of function precedes neuroepithelial dam- 
age as manifested clinically '*; audiometric 
testing before, during, and after therapy 
may detect preclinical damage. If use of 
the audiometer is unavailable, then testing 
for the whispered and spoken voice, inquir- 
ing for sludging, high-pitched tinnitus, and 
vertigo is in order. The reliable tuning- 
fork tests of Rinne, Weber, and Schwabach 
for the speech frequencies 512-1,024 and 
2,048 must be recorded. (Most clinicians 
have a 512 fork about.) If the patient's 
condition permits, it is judicial to catalogue 
water, electrical, or motion vestibular tests. 


25-31 


The term “sudden deafness’ was 
used in these collected case reports: Epstein 
has shown that from topically applied neo- 
mycin, a delayed dermal or tuberculin type 
neomycin sensitivity is manifested the 
skin, this involving the hair follicle.** Both 
the skin and the inner ear are of ectodermal 
derivation. The thought is presented here 
that neomycin, having an affinity for the 
hair cells of the organ of Corti, might act 
as a mounting delayed tuberculin type of 
reaction to the organ of Corti hair cells, 


‘ 


contributing to this “sudden deafness” 
terminology. 

Streptomycin, dihydrostreptomycin, and 
neomycin, as shown in animal experiments 
and seen clinically in man, select different 
locations with correspondingly varying 
toxic affinities for the cochlea and_ vesti- 
bule.!* That the toxicity of the “mycins”’ is 
not confined to the labyrinth has been 
shown by DeSa who has demonstrated the 
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NEOMYCIN OTOTOXICITY 


Tasie 2.—Parenteral Neomycin Ototoxicity 


Dosage Duration 
Parenteral of Cochlea 
~ Therapy, - - — —. 
Days Tinn, Deafness 


Total 


Wt., — 

Author Disease Route 
Severe 

Moderate 

Moderate 


37.0 gm. 
34.0 gm. 
45.0 gm. 


Tbe., pulm. 

Tbe., pulm. 

Ca. ? uterus 
Tbe., pulm. 


Carr?' 


Severe 
High freq. loss 


42.0 gm. 
Pseudomonas 28.0 gm. 
endocarditis 
Staph. endo- 
carditis 
Geotrichum 
septicemia 
(diabetic) 
Bacterial 
endocarditis 
7-Strep. 
Pseudomonas 
blood str. 
infection 


Kenoyer'* 


Slight deaf. 
(in 5 wk.) 
Impaired hearing 


Read & 21.0 gm. 
Wellman ?! 
Bendove & 


Ashe 


1,000 U./kg. 
500 U./kg. 
Sudden 


Powell & 19.0 gm. 


Hooker ** 


21 days after on- 
set of therapy, 
hearing diff. in 
12 mo. comp 

Impaired hearing 


0.5 gm. I. V./ 
12 hr. for 3 
0.5 gm. I, M 
6 hr. for 11 
2gm. 41.5 
5 mg. 


Waisbren & 
Spink ** 


Otitic menin- 
gitis; cerebellar 
abscess 

Lung abscess 
cardiac 


Kadison 54,000 U. Complete 


locally 


Duncan ?* Prostatic I. M. 982,550 U. Consid. impaired; 


Vestibule 
Not recorded 
Not recorded 


Not recorded 


Not recorded 
Not recorded 


Not recorded 


Persists 


Not recorded 


Not recorded 


Not recorded 


Not recorded 


Not recorded 
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hypertrophy 
cystitis 
pseudomonas 
Kadison ?? * Tbe. knee 
Tbe. nephritis 

The. cystitis 

locally 

Perinephric I. M, 

abscess 
Pyelonephritis 


Waisbren & 
Spink 
I. M. 


Pyelonephritis 
Pyelonephritis 


Carcinoma of 
bladder 

Carcinoma of 
uterus 


Greenwood 


16.0 gm. 
8.0 gm. 


10.5 gm. 
14.0 gm. 


13.5 gm. 


18.0 gm. 


(later 50% im- 
proved audio- 
metrically) 

High freq. loss 
(later improved) 
High freq. loss 


Not recorded 


Function 
diminished 
Function 
diminished 
Function intact 
Function lost 
at 4 mo. 
Function 
diminished 
Function 
diminished 


Complete 
Complete in 3 mo. 


Increasing 
Progressive 


Complete 


Complete 


* Since this paper was submitted for publication, one more case of permanent deafness has been observed. 


toxicity of dihydrostreptomycin involving 
the neuroglia of the acoustic pathway and 
auditory cortex.?® 

Pantothenic acid, one of the vitamin B 
components, as a calcium pantothenate, has 
been shown to lessen acute toxicity of the 
“mycins.” 8 Report of a close physiologi- 
cal association of antibiotics and vitamins 
in abating stress is being noted. Here pos- 


sibly four or five times as much vitamin C 


and pantothenic acid are utilized in accel- 
erated adrenal cortical function.2” Further 


Greenwood 


investigation of the role of metal-binding 
agents lessening the toxicity of neomycin 
was recently However, the 
effective therapeutic potential was propor 
tionately decreased as the toxicity dimin 


reportec 


ished. 

If this method permits the isotopic tag 
ging of metals requiring electron: transport 
enzymes, might not we have a means of 
investigating why the different) “mycins”’ 
destroy certain cochlear 


seek out and 


and/or vestibular cell components 7 
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— 2 M 
35 = 
4 
1.8. A 
or 
21,600 U, 36 : 
19,775 U. 58 | 
4 
55 M I. M. 7 
53M I. M. 9 : 


Comment 


As the topical use of neomycin increases, 


are certain to mount. 


hypersensitivities 
Where parenteral use is heroically em- 
ployed, the symptoms and signs of early 


cochlear and vestibular toxicity must be 
recognized. Otologists must alert the at- 
tending medical and nursing personnel to 
the general and special precautions neces- 
sary to prevent hearing impairment. The 
general practitioner, surgeon, urologist, 
obstetrician, or gynecologist should know 
of these precautions. He must be aware 
that fullness in 


warnings of ototoxicity and that persistent 


an ear and tinnitus are 
neomycin medication in the presence of 
these may result in irreversible deafness, 


be it sudden or progressive. 


Summary and Conclusions 


Twenty cases of ototoxicity resulting 
from systemic use of neomycin sulfate are 


An 


rates the findings of the collected cases. 


collected, added case report corrobo- 
Severe vestibular toxicity, as reported in 
two of the collected cases, was present here. 

Some precautions in the systemic use of 
neomycin to obviate ototoxicity are pre- 
sented. To this end attention is directed 
to reports of the synergistic antibiotic-vita- 
min pharmacological action and to the sug- 
gested role that isotopically tagged chelated 
metals might be microradiographically  uti- 
lized in an effort to uncover why specific 
attack 


constituents of the labyrinth. 


drugs affinitively certain cellular 


1033 Gayley Ave 
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The Ototoxicity of Kanamycin Sulfate in the Presence 


of Compromised Renal Function 


RALPH F. NAUNTON, M.D., and PAUL H. WARD, M.D., Chicago 


The potential ototoxicity of some anti- 
bioties is well recognized, the most notable 
examples being  streptomycin,' dihydro- 
streptomycin, and neomycin, Our 
experience with two cases, who suffered 
eighth nerve damage following the admin- 
istration of kanamycin sulfate (Kantrex ?), 
is presented as a reminder of the risks in- 
volved and as an illustration that these risks 
may be much increased in the presence of 


recent 


compromised renal function. 

Case 1—A 40-year-old white male paraplegic, a 
veteran of World War II. His general health had 
been excellent until a shrapnel injury in 1945 re- 
sulted in total paraplegia. He was successfully 
rehabilitated after four years of hospitalization and 
has been able to drive his own car and operate a 
successful accounting business. A cordotomy was 
performed in 1956 because of increasingly severe 
burning pain in the lower extremities. After six 
weeks the pain recurred, and the patient has since 
become addicted to dihydromorphinone (Dilaudid). 
From 1956 to the present time (July, 1958) he has 
bleeding 


heen times for “a 


esophageal ulcer,” anemia, and recurrent attacks 


hospitalized many 
of cystitis. 

Nine months prior to his recent hospital admis- 
sion intravenous pyelograms revealed hydro- 
nephrosis of the right kidney and a markedly di- 
lated and kinked right ureter. Attempts to correct 
the kidney defect were unsuccessful, and a right 
nephrectomy was performed. Six months later a 
transurethral resection was carried out to insure 
adequate urinary drainage because the patient had 
a successfully trained, manually operated bladder. 

One month before admission to the University 
of Chicago Clinics a urinary infection, with a 
temperature of 105 F, led to the patient’s admission 
organisms 
that 
methenamine 


hospital. Pseudomonas 


from the 


to his” local 


were cultured urine—an infection 
failed clinically to 
mandelate (Mandelamine), chloramphenicol, (Chlo- 


romycetin) penicillin, and nitrofurantoin (Furadan- 


respond to 


Submitted for publication Oct. 15, 1958. 
From the Section of Otolaryngology, The Uni- 
versity of Chicago Clinics. 
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tin). At this time the patient’s blood urea nitrogen 
was 50 mg/100 ml. Intramuscular kanamycin sul- 
fate was started at a dosage of 1 gm. twice daily, 
aml the fever subsided. On the seventh day of 
kanamycin sulfate administration the patient de- 
veloped nausea, vomiting, vertigo, tinnitus, and a 
rapidly progressing deafness. By the eighth day 
he was totally deaf. Kanamycin sulfate administra- 
tion was immediately stopped, a total dosage of 
14 gm. having been administered. 

Tinnitus, vertigo, nausea, and vomiting persisted 
for two weeks after discontinuation of the kana- 
mycin sulfate but have since gradually subsided. 
The blood urea nitrogen reached a maximum of 
126 mg/100 ml., but the urinary output was always 
above 1,500 ml. At this point the patient was ad- 
mitted to the University of Chicago Clinics for 
possible “artificial kidney dialysis.” Proteus and 
Pseudomonas organisms were cultured from the 
urine, an infection which has since been brought 
under control by sulfisoxazole (Gantrisin). Hear- 
ing tests carried out soon after the patient’s admis- 
sion to this hospital and again more recently have 
shown a total bilateral loss of hearing; tests of 
vestibular function have demonstrated a profound 
but not quite total loss of activity on both sides 

Cask 2.—A 48-year-old white man, who was seen 
in our clinic complaining of deafness of eight 
months’ duration. In August, 1957, he had a right 
nephrectomy for a renal malignancy. He subse- 
quently developed an infection in the remaining 
kidney and was admitted to his local hospital in 
November, 1957, received 1 gm. of 
streptomycin sulfate daily for 14 days, On_ the 


where he 
third day of streptomycin therapy he noted a 
“buzzing” in his right ear, which heralded a gradual 
decrease of the hearing in this ear, The patient 
claims that until this happened his hearing had 
been excellent and that the left ear appeared to 
remain unaffected at this time. Seven months later, 
in June, 1958, his urinary tract infection recurred 
He was hospitalized again and given 1 gm. of 
kanamycin sulfate intramuscularly each day for 
five days, a total dosage of 5 gm. The patient 
states that at this time the hearing in the “remain- 
ing” or left ear diminished to a point where he 


had profound difficulty in hearing speech 


| 
al 
| 
| 
4 
| 
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OTOTOXICITY OF KANAMYCIN SULFATE 


A clinical history taken in July, 1958, during an 
outpatient visit to the University of Chicago Clinics 
made to discover whether “anything can be done 
about my hearing,” revealed the points recounted 
above; further questioning failed to suggest any 
possibility of preexisting auditory trauma _ or 
other ear disease, or of a familial tendency towards 
deafness. Physical examination at this time re- 
vealed a scar of the right eardrum but was other- 
wise unremarkable. Hearing tests showed a total 
loss of hearing in the right ear and a profound 
nerve deafness (average of 65 db.) in the left ear. 
Tests of vestibular function revealed diminished 
activity on the left side only, the activity on the 
right side being grossly normal. 


Comment 

These tragic cases may serve to illustrate 
two important points that should be borne 
in mind concerning the clinical administra- 
tion of kanamycin sulfate: 1. Our admit- 
tedly limited experience with this drug has 
indicated that it can, even when used in 
small doses, damage or destroy the hearing 
mechanism. The clinician contemplating the 
use of the drug must decide whether such 
serious risks are justifiable. 2. The poten- 
tial ototoxicity of kanamycin sulfate, and 
of other ototoxic antibiotics excreted by 
the kidney, may be greatly enhanced by 
compromised renal function. 


Ward 


Naunton 


Summary 


Two similar cases are presented in which 
severe eighth nerve damage followed the 
administration of relatively small doses of 
kanamycin sulfate. One case received 14 
gm. over a seven-day period and the other 
case received only 5 gm. in a_ five-day 
period. 


Each case had had a previous nephrec 


tomy and was thus in a state of com- 


promised renal function despite adequate 
urinary output. 

It is emphasized that new drugs with 
ototoxic potential should be used with the 
greatest caution, particularly in cases with 
questionable renal function. 


950 E. 59th St. (37). 


REFERENCES 


1. Goodman, L. S., and Gillman, A.: The 
Pharmacological Basis of Therapeutics, New York, 
The Macmillan Company, 1955, Chap. 57, pp. 1368- 
1372. 

2. A New “Stubborn Spectrum” Antibiotic Kan- 


trex, Bristol Laboratories Inc., Syracuse, N. Y., 
1958. 


25/399 


A Method of Otoplasty* 


Normal Contour of the Antihelix and Scaphoid Fossa 


RICHARD T. FARRIOR, M.D., Tampa, Fla. 


A technique for the correction of pro- 
truding ears is presented. Based on a study 
of cadaver sections and anatomic observa 
tions of the “average normal” ear, the pro- 
cedure attempts to duplicate as nearly as 
possible the contour of the car as seen in 
There are proce 


the lateral view. 


dures for the correction of protruding ears ; 


many 


in our hands the technique presented more 
nearly simulates the normal in contour, 

It is not the purpose of this paper to 
review previous techniques or all the details 
of the abnormal anatomy of the protruding 
ear; however, certain methods which have 
lead to the present procedure and pertinent 
anatomical details will be stressed. 

It is interesting that neither in the clin 
ical literature nor in the standard anatomy 
text has there ever been a description of 
cross sections of the auricular cartilage. 
Many artists’ concepts are included in the 
literature, and the topographical anatomy is 
quite adequately deseribed. The cross sec 
tions indicated in Figure lf and shown in 
Figure 1/4, showing just what it is the sur 
geon is attempting to duplicate, are the first 
such sections published as well as | have 
like to 


included in 


able to determine. | would 
that 


the training program for all residents in 


been 


suggest such sections be 


tending to do otoplastic surgery. 


Submitted for publication May 31, 1958 
Mlabama Academy of 
Ophthalmology and Otolaryngology at the Annual 
Meeting of the Alabama Chapter of the American 
1958 

a Scientific Ex 


Presented before the 


College of Surgeons, Jan. 31, 

* Illustrated Article, shown as 
hibit at the Florida Medical Association Conven 
tion, Miami Beach, May 10, 1958, and Southern 
Medical New 
Nov. 3, 


Association Convention, Orleans, 


1958 
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| have made drawings of these sections 
in Figure 1C which may be compared with 
the abnormally protruding ear in Figure 11) 

In the normal the superior crus effects 
a gradual convexity blending with the shal 
lowing scaphoid fossa and with the triangu 
lar fossa on either side. In the protruding 
ear the convexity is lost and may even 
become a concavity. The inferior crus is 
acutely convex and most frequently is not 
altered in the protruding ear. 

The horizontal section across the concha, 
antihelix proper, and scaphoid fossa demon 
strates a very definite and prominent anti- 
helix with the auricular cartilage making 
a horseshoe turn upon itself. The seaphoid 
fossa is a distinct groove between the anti 
helix and the helix. Again the convexity is 
lost in the protruding ear. The fact that the 
cartilage is flat or concave is ignored in 
the surgical techniques which simply break 
the cartilage with a single incision. There 
may be actual cupping forward and_ the 
conchal cavity is often abnormally deep. 
The auriculomastoid angle usually is not 
altered, although, as mentioned, the conchal 


cavity may be abnormally cupped. It 1s 


interesting that in this section the cartilage 
does not extend into the helix as it is so 
often drawn. 

ligure 2 is a composite of previously 
published techniques which are frequently 
used. The antihelix, especially in the su 
perior crus, may be too sharp; there may 
be overriding or underriding of the carti 
from the anterolateral 
surface, or the scaphoid fossa may be lost 
or flattened by simply tipping the helix 
backward. Where the overriding cartilage 
strip is utilized a fairly satisfactory anti 


section ; 


lages apparent 


helix may result in the inferior 
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OTOPLASTY METHOD 


Kig. 1. 
however, superior to this particularly 
at the superior crus, the strip 1s too narrow 
and prominent. In the lower drawing the 
normal is more nearly approached ; how 
ever, the superior crus is flat, and the in- 
cisions through the thickness of the 
cartilage may be seen on the anterolateral 
surface. 

their 


Jecker and Converse * have in 


techniques been conscious of most of the 


Farrior 


Comparative anatomy of the normal and the protruding ear. 


points mentioned and have produced excel 
lent appearing cars and, | am sure, many 
happy patients. | quite humbly submit what 
| feel are the shortcomings of their tech 
published. In 
techniques incisions are made through the 


niques as each of then 


cartilage about the entire antihelix. In my 


experience these incisions are visible 


through the skin, making a sharp line on 


the anterior surface. There is a continuous 
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Fig. 2—Summary of results of other operative 
techniques. 


incision from the triangular fossa margin 
of the superior crus to the antihelix proper 
about the cavum With this in- 
cision there is a loss of the natural con- 
vexity at the junction of the two crura with 
the antihelix proper. 

The use of the wire brush for thinning 
the cartilage has an effect similar to the 
technique I am advocating, although the 
principle was arrived at independently. | 
have used the smallest dermabrader to re- 
move parallel concave troughs similar to the 
wedges removed in the current technique. 
| feel that the strips of full-thickness carti 
lage which remain between the troughs give 
body and resilience to the ear, 

Straith * now does not join the superior 
crus and conchal rim incisions as he de 
scribes in his article, but leaves an isthmus 
of cartilage at the junction of the crura 
(lig. 34). This effects a more pleasing 
contour and eliminates the prominent ridge 
of cartilage and acute angulation in_ this 


conchae. 
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Fig. 3.—Comparison of previous techniques with 
present technique. 


area. This principle is utilized in my tech- 
nique. Dr. Straith’s technique, as shown in 
Figure 34, produces a sharp anterior mar- 
gin of the superior crus, and there is no 
attempt to make a prominent  antihelix 
proper with the resulting scaphoid groove. 

Huffman ® was using the method illus- 
trated in Figure 3B in 1952. The method 
of the three incisions and an overriding 
cartilage strip is utilized by me in the re 
construction of the antihelix proper. Su 
periorly the strip is too narrow and does 
not produce the desired slow convexity of 
the superior crus. There is often some flat 
ness posterior to this too acutely convex 
superior crus. There is no break at the 
junction of the crura with the antihelix 
proper. 

The last two procedures [| mention in par 
ticular, as both authors were former in 
structors and [T am much indebted to each 
of them. Many principles they taught are 
embodied in my own technique and each 
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method was a forerunner of the one I am 
now using. 


Present Technique 

Figure 3C shows in diagram my present 
technique. In_ brief, made 
through the cartilage only about the conchal 
rim, extending slightly along the inferior 
crus, and paralleling the scaphoid fossa to 
the level of the junction of the crura with 
the antihelix proper. At this level the outer 
incision becomes superficial, and only a 
longitudinal wedge of cartilage of decreas- 
ing depth, not extending through the full 
thickness, is removed. The dotted lines 
depict the area where longitudinal cartilage 
wedges only are removed. There are no in- 
cisions through the cartilage about the su- 
perior crus. The rounded 
superiorly to give a more pleasing curve. 
Care is taken not to extend too far toward 
the helix rim as undesirable angulation re- 
sults. There is a gap between the incision 
about the concha and the removed cartilage 


incisions are 


strips are 


Fig. 4.—Author’s technique for reconstruction of 
the superior crus. 


Farrior 


wedges at the area where the crura join the 
antihelix proper. Parallel longitudinal 
wedges are removed along the entire anti 
helix to produce the desired convexity from 
the anterior surface. The amount necessary 
for the individual ear is removed as a strip 
of cartilage about the conchal rim. 

Figure 4+ is drawn from the same cross 
section across the superior and. inferior 
crus, and shows the technique for producing 
the gradual convexity of the superior crus 
which blends with the triangular and scaph- 
oid fossa on either side. In removal of the 
cartilage strips care is taken not to extend 
through the full thickness of the cartilage. 
It is usually not necessary to remove carti- 
lage in the area of the superior crus. It is 
necessary to remove only the redundant skin 
on the posterior surface which results from 
bending the ear into normal position. The 
slight tension resulting helps to retain the 


cartilage in the desired position. 


Fig. 5.—Author’s teclinique for reconstruction 
of the antihelix proper 


29/403 


| 
| 


A. 


Figure 5, drawn from the horizontal sec- 
tions across the concha and antihelix, dem- 
onstrates the of the cartilage 
wedges continuing into the antihelix in- 
feriorly. The incisions through the cartilage 
on either side are beveled to produce a 
better dome from the anterior surface. The 
cartilage strip remaining in widens pro- 
gressively from the inferior extent to the 
junctibn with the crura. A strip of cartilage 
the required width is removed about the 
conchal rim. The overriding cartilage strip 
widens superiorly to blend with the superior 


removal 


crus. Sutures may be placed at the edges 
of this overriding cartilage similar to those 
used by Dr. Converse to increase the con- 


vexity. These sutures usually are not nec- 
essary. The cartilage 
brought together with horizontal mattress 


underriding is 
sutures. 


Fig. 6.—The surgical 


M. A. ARCHIVES OF OTOLARYNGOLOGY 


The Surgical Procedure (¥igs. 6A 
through 6/).—Figure 6A: The incision is 
made on the posteriomedial surface of the 
auricle opposite the antihelix. The auriculo- 
mastoid angle is preserved with this incision. 
Although — the skin gen- 
erally elliptical in shape, | would emphasize 
that in the midportion and for the greater 
extent of the excision the two incisions are 
parallel or even slightly closer together than 
at either end. This prevents the pinched- 


excised is 


back appearance which is seen with some 
operations in the central one-third of the 
ear. If the surgeon is not certain how much 
skin should be excised, only the outer in- 
cision is made initially, and the skin dis- 
sected back as a flap. The necessary amount 
of skin may then be removed at the end of 


the procedure. 


procedure (see text). 
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OTOPLASTY METHOD 


Figure 68: Utilizing straight cutting 
needles, only four points are marked on the 
anterior surface. From above downward 
these are (1) the triangular fossa margin 
of the superior crus beneath the helix; (2) 
the triangular fossa margin of the superior 
crus at the junction with the inferior crus; 
(3) the conchal rim at the junction of the 
antihelix proper with the inferior crus; (4) 
the conchal rim at the inferior extent of 
the antihelix. No dye is used. 

Figure 6C: With the skin dissected off 
the posterior surface the landmarks are 
readily visible. The needles from the an- 
terior surface serve as guides. A scratch 
only is made over the needles into the car- 
tilage along the margin of the triangular 
fossa, and another about the conchal rim. 
There is a break between these two lines at 
the junction of the crura. The needles are 
then withdrawn, and it has not been neces- 
sary to stain the cartilage, skin, or Mayo 
table with dye. 

ligure 6): The incisions described above 
have been made and the cauda helicis ex- 
posed. The strip of cartilage to be removed 
about the concha has been outlined with 
incisions through the full thickness of the 
cartilage. The longitudinal cartilage wedges 
fresh knife blade 
lor 


have been removed. A 
only is required for this maneuver. 
this step I have used the No, 15 and the 
Lang, Bard-Parker blades or the No. 8 
blade for the No. 44 Beaver knife handle. 
The round knife blades help prevent exten- 
sion through to the anterior surface; how- 
ever, the point of the No, 15 blade is 
sometimes utilized to remove the wedges 
from their trough, 

Figure 6/:: Here the cauda helicis and 
the excess conchal cartilage have been re 
moved, The cartilage strip from the concha 
in this case was wider than usual, owing 
to the unusual depth of the cavum conchae 
in this patient. Krequently it is necessary 
to remove only a 1 mm, strip, and this is 
often done simply to insure a definite break 
in the cartilage spring. The incisions about 
the antihelix proper are beveled to make a 


dome from the anterior surface. 


smooth 


Farrior 


The cauda helicis is removed only when 
it is contributing to the prominence of the 
ear. 

Figure 6/: The ear is pressed into nor- 
mal position to demonstrate that the carti- 
lage spring has been broken along natural 
folds. The ear is examined for any unde- 
sirable projections or irregularities as seen 
from the anterior surface and lateral view. 

Figure 6G: The cartilage which is to 
underride the antihelix 
proper is sutured with horizontal mattress 


reconstructed 
sutures. Usually only three sutures are 
used, and it is not necessary to suture above 
the junction of the crura. At the present 
time | am using a 5-0 braided white Dacron 
suture. The suture is passed well into the 
substance of the cartilage to insure a firm 
grip. This step is felt to be necessary in 
order to produce an adequately prominent 
antihelix and as added insurance for main 
taining the cartilage in the new more nearly 
normal position. 

Figure 6/7: The skin is closed with a 
continuous subcuticular suture of 4-0 mono 
filament nylon with an atraumatic cutting 
needle. The suture is walked to the surface 
in the middle of the incision to facilitate 
removal. Not only does this suture mini 
mize sear, but the ease with which it is 
removed in children makes it worth while. 
The appearance of the ear 
Note the 
slow curve or only slight convexity of the 
the 
proper, and the definite scaphoid fossa. The 


Figure 6/: 
following all suturing is shown. 
superior crus, prominent — antihelix 
superior crus is subtle, yet the angulation 
adequate. The ecchymosis resulted from a 
slight undermining of the cartilage strip 
remaining in, done to allow it to assume 
its new position. These operative photo 
graphs are taken of the girl shown in 
igure 7. 

The Surgical Results. 
attractive young lady was quite sensitive 


Figure 74: This 


about her prominent ears. She is the per 
son whose operation is shown in Figures 
6A through /. from her 
generally attractive appearance produced by 
She was 


The detraction 


the prominent ears is apparent. 
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Fig. 7.- 


self-conscious and careful about her hair 
style. 

igure 7B: With the pro. dure described 
the protrusion satisface ly corrected 
without distortion by over- or undercorrect- 
ing in certain areas. Normal angulation 


from the side of the head is preserved. 


The psychological improvement with this 
patient was most gratifying. 
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Operative results. 


Figure 7C: In the oblique view the ab- 
normalities previously described are empha- 
sized. Note the of the  antihelix 
convexity and scaphoid groove. The cavum 
conchae is abnormally deep. 

Figure 7D: Postoperatively the gradual 
convexity of the superior crus without vis- 


loss 


ible incision lines or angulations is demon- 
strated. The antihelix proper is subtly 
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OTOPLASTY METHOD 


Fig. 8.—Operative results 


prominent, and there is a definite groove 
between the antihelix and the helix. 

Figure and F: The pre- and postop- 
erative lateral show the corrected 
angles, and again | would emphasize normal 


views 


contour as seen from the side. 

Figure 84 and B: The pre- and postop- 
erative anterior views of this young man 
show satisfactory correction of the protru- 
sion. 

Figure 8C and 1): Going away, the cor- 
rected protrusion is again demonstrated. 
Maintenance of a normal auriculocephalic 
angle without obliteration of the sulcus is 
accomplished. The incision, closed with a 
continuous subcuticular suture, is barely 
visible. 

Figure and F: Pre- and postoperative 
The 


contour of the reconstructed antihelix and 


lateral views again are emphasized. 


scaphoid fossa quite nearly duplicates the 
normal. 


Summary and Conclusion 


The objective of the technique presented 
is to simulate the normal folds and crevices 


Farrior 


of the ear in the lateral view as well as to 
simply correct the protrusion. A study of 
the “average normal” ear has been made by 
cadaver sections, and the abnormal protrud- 
ing ear compared, 

Line drawings made by me directly from 
the cadaver sections are used to compare 
the normal and the abnormally protruding 
ear. Using these same sections, my surgical 
technique is briefly described. 

Details of the surgical procedure are cor 
related with photographs taken during sur 
gery. Pre- and postoperative pictures of the 
patient operated on in the surgical photo 
graphs are shown. 

In each of the postoperative pictures the 
appearance of the ear from the side view 
is emphasized. The technique has on oc 
casion been combined successfully with the 
Kolle-Lexer and a modified Cocheril pro 
cedure for reducing the size of the ear, par 
ticularly in unilateral macrotia. 

In conclusion [| would like to emphasize 
these details of the technique: 


1. Only the amount of skin necessary for 


effecting satisfactory angulation and elim 
inating redundancy is removed. This is 
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A. 


taken opposite the antihelix on the posterio- 
medial surface, and the auriculomastoid 
sulcus is preserved. 

2. No dye is utilized in the skin or 
cartilage for identification of landmarks 
and outlining the incisions. 

3. No incisions through the full thick- 
ness of the cartilage are made about the 
superior crus to the level of the junction 
of the two crura with the antihelix proper. 
In this area and extending into the anti- 
helix proper parallel longitudinal wedges of 
cartilage are removed. Careful removal of 
the cartilage without extending 
through the full thickness is required. 

4. A definite break both in the incisions 
and removed cartilage wedges is left at the 
junction of the crura to allow a more 
natural curve, The continuous incision from 
the triangular fossa margin of the superior 
crus to the conchal rim is discouraged and 


not used in this method of otoplasty. 


st rips 


Bayshore Blvd. at Hyde Park Ave. 
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A New Procedure for Correcting Outstanding Ears 


EDGAR M. HOLMES, M.D., Boston 


An ear possesses individuality of its own, 
no two being exactly alike. Ears can iden- 
tify persons nearly as accurately as their 
faces. The majority of persons have ears 
which fall) within certain mathematical 
measurements as to size and shape and are 
considered as normal. There are those 
which are smaller and misshapen, which 
extend down the scale to the rudiments of 
an ear which we call a “microtic ear.” On 
the other end of the scale, we have ears that 
stick out from the head because they do not 
have all the folds of a normal ear and be- 
cause of this are more prominent and are 
called a “lop” or “prominent” ear. Some 
of this group are not only more prominent 
but are cupped, and a few are large in size. 
It is the operative alteration of the promi- 
nent ear that is to be discussed in this paper. 

The auricle 
shape from its skeleton, the cartilage. Car 


obtains and maintains its 
tilage is nearly a perfect spring in that it 
may be bent for long periods of time, but 
once the force which holds it is released it 
will spring back to its former shape. Be- 
cause Of this inherent characteristic, any 
procedure which is to alter the shape of the 
auricle by bending must first remove the 
temper of the cartilage before it will remain 
in its new position. All successful proce- 
dures utilize this principle. They differ only 
in the way in which it is accomplished. 
The majority of ears are outstanding be- 
cause the antihelix has not folded backward, 
and it is the creation of this fold which is 
the crux of any practical procedure. When 
examining these cases before operating, one 
can usually hold the ear back into the posi- 
tion desired by digital pressure on the helix; 
this will create a bending of the antihelix 
and show the operator the shape which he 
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If the skeleton of the 
ear were composed of a malleable metal, this 


would like to create. 


is all one would have to do as there would 
be no spring to return it to its former posi 
tion. Because of the nearly perfect spring 
of cartilage, earlier operations which re 
moved postauricular skin, even to the extent 
sulcus, 


of obliterating the postauricular 


failed. In time, the constant pull of the 


cartilage would stretch the pestauricular 
skin and scar out to nearly its old position. 
It is the method of breaking this spring 
so that the ear may be molded to its new 
position without creating ugly creases or 
prominences on the anterior surface of the 
ear which has perplexed the surgeon over 
the years. 

A review of the that 
each new technique attempts to shape the 


literature reveals 
auricle by breaking this spring and at the 
same time tries to avoid the creation of 
undesirable irregularities which may show 
on the anterior surface. Luckett ' presented 
the technique of making cuts through the 
cartilage along the line on which he wished 
the cartilage to fold. This did help but was 
prone to leave an angulation instead of a 
general, rounding contour. This angulation 
in certain cases Was rather conspicuous even 


A. B. 


Diagrams indicating principle of 
Luckett’s technique, variations of which are 
widely used. A, ideal curving of skin over carti 
lage. Undesirable result. Strip of cartilage 
pushed out, leaving a ridge. ©, Undesirable result 
Strip of cartilage pushed in, leaving a valley 
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to the uneducated eye. Later on, two and 
three parallel cuts were made in the hope 
of obviating that, but even these sometimes 
would buckle and leave their undesirable 
mark which was prominent beneath the skin 
(lig. 14, B, C, and Fig. 6). Further effort 
to obviate this undesirable condition was 
forwarded by Dr. Mckvitt,? who made two 
parallel cuts, removed the cartilage between 
them, undermined the skin on the anterior 
surface of the cartilage, and by suturing the 
edges together had a redundancy of the skin 
which was to cover over the sharp bend of 
the cartilage and thus camouflage it. ven 
this was not satisfactory in all cases. Dr. 
John Converse et al.® presented a still fur- 
ther improvement in technique. He formed 
a cone of the cartilage, which created an 
antihelix with its apex end at the bottom. 
This was a marked advance. The results 
which he presented were unusually good. 
Technically, | believe this is one of the 
better methods presented so far. 
Over the years, I have tried 
methods and a few years ago was using 
multiple, parallel, oblique cuts through the 
cartilage, directed at about a 45 degree angle 
along the fold of the antihelix which we 
wished to create. An endeavor was made 
not to go through the cartilage on the an- 
terior surface, but this was not always pos- 
sible as it is difficult to cut partially through 
cartilage of various thickness without occa- 


various 


sionally coming to the surface. When this 


oceurred, an irregularity of the anterior sur- 
face would present itself. The principle of 
this was to have the anterior surface of the 


EMHolmes 
Fig. 2.—A, parallel tangential cuts through car- 
tilage diagonal to desired bend. B, ideal gradual 
bend. C, two cuts extending through cartilage, 
creating sharp ridge across fold 
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Fig. 3.—Cartilage spring broken employing mul- 
tiple, diagonal interdigitating cuts. The posterior 
surface well cut, the anterior surface barely 
pierced. 


cartilage a continuous sheet but its thickness 
to the posterior surface cut so that each 
little piece would be held in place on the 
anterior surface and yet slide to a new 
position beneath it when bent. When this 
was healed via scar tissue, the ear would 
then maintain its new position, all spring 
having been broken (Vig. 2A, B, C; Fig. 
7B). 

Because certain of these cases presented 
irregularities of the anterior surface which 
were disturbing to me, I conceived the idea 
of making shorter cuts by pushing a knife 
blade from behind through the cartilage to 
the anterior surface. This would give a 
wedge-shaped cut with its base posteriorly 
and the apex near or just through the an- 
terior surface. The first row of cuts would 
be made along the most posterior portion of 
our desired bend of the antihelix. The next 
row would be parallel to it, and each cut 
would interdigitate with the preceding ones 
but not connect with them. The third row 
would interdigitate with the second, and in 
this way the entire area which we wished 
to bend would be cut. Where the cuts were 
tangential and overlapping, the cut strips 
would slide by one another. With no long 
cut on the anterior surface, bending was 
possible, but frequently the posterior sur- 
face had to be scarified to further break its 
continuity and, thus, its spring. Once the 
spring is broken sufficiently so that the ear 
will stay in its new position without being 
held, it may then be sutured in the desired 
position by through-and-through mattress 
sutures. This method was a big advance 
and one | employed for four years (Figs. 
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CORRECTION OF OUTSTANDING LARS 


Fig. 4.—A, method of breaking cartilage spring using my special gouge 
should come just through cartilage on anterior surface. 


Point of blade 
Each cut should overlap and com 


municate with each other on the posterior surface. B, ideal bend without irregularities of skin 


3 and 8). [very now and then a case would 
displease me because of a sharp ridge show- 
ing up across the antihelix. 

Seeking perfection, what other technique 
could effect our desired result? Thinning 
the cartilage would work as shown by Dr. 
John Converse,” but I wanted something 
which would leave the main bulk of the 
cartilage attached to the thin anterior sur- 
face so that when healed sear tissue would 
create a bond and hold it in its new position. 
In nature, the skin of a fish or snake with 
its scales is an excellent example of what 
wanted. To create this in cartilage 
would be nearly impossible, but, even if. it 
could be approached, the solution might be 


Was 


solved. 
tried on a piece of septal cartilage. It 
worked beautifully not only on septal carti- 
lage but on auricular cartilage in situ, so 
it is the method now employed by me for 


A special gouge was constructed and 


breaking the spring in prominent ears 
(Figs. 4 and 9), 

The operation for a prominent ear is now 
conducted employing the following proce- 
dures. incision 
laterally to the postauricular fold from. its 


top to its bottom. The skin is then dissected 


is made about '% in. 


from the posterior surface of the auricular 
cartilage until the entire area which is to 


Holmes 


be worked upon is exposed. This occasion- 
ally includes the helix so that the entire 
posterior surface can be visualized at once. 

When the extent and degree of bending 
of the antihelix is determined, the area in 
volved has its 


spring broken using my 


latest technique. The area is either outlined 
by marking the boundaries with methylene 
blue or if one is familiar with the reverse 
anatomy of the posterior surface of the 
auricle, he proceeds without the need of 
artificial markings. It is important that the 
cartilage be freed of all soft tissue as it is 
difficult to control cuts through cartilage if 
one must first cut through muscle, perichon 
drium, ete. Employing the special gouge, 
the first row of cuts is made obliquely to the 
posterior surface of the cartilage along 
the anterior or posterior limits. of the area 
to be bent. One turned-up edge of the first 
cut coincides with the proximal edge of the 
next When a been 
made, this simulates a row of scales. The 
point of the blade is pushed through the 
cartilage until it 
through the anterior surface. 
estimated by the feel of the instrument or 


cut. row of cuts has 


just reaches or goes 


This can be 


by a finger on the skin over the front sur 


face. The next row of cuts is parallel to 


the first and near enough to it so that the 
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EMHolmes MP 
Fig. 5.—A, prominent auricle 

spring broken. B, stay sutures. 

excised without showing on anterior surface. 

cartilage being scaled. Note 

on anterior surface (arrow). D, 

have spring broken. Cross-hatched area, 

on anterior surface 
bent edges of the blade come through the 
middle of the first cuts. In this manner, 
each cut of the second row overlaps those 
of the first, creating a pattern as scales of 
a fish or shingles on a roof. Row after row 
is made until the entire area that is to be 
bent is covered (Fig. 4 and Fig. 54, C, D). 
This breaks the spring of the flat surface 
which is to be bent. 
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Dotted lines indicate 
Arrow points to area where 
(, exposure of posterior surface of auricle and 
area in which conchal cartilage may be excised without showing 
exposure of posterior surface. 
cartilage which may be 
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area of cartilage which is to have 
cartilage may be cut through or 


Dotted lines indicate area to 
removed without being seen 


There are several other procedures which 


may be employed to overcome other prob- 
but the 


lems which arise in various ears, 
above-mentioned procedure is all that is 
necessary in many cases. In some cases, the 
tissue between the concha and the mastoid 
removed, thus permitting the 
concha to fall nearer the head. This in 
itself. materially helps in correcting some 


cortex is 
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CORRECTION OF OUTSTANDING EARS 


Fig. 6.—A, preoperative 
ear.* Note slight forma- 
tion of antihelix and cup- 
ping of the lower third 
of auricle. B, demon- 
strates sharp bends in the 
cartilage using multiple 
cuts through the cartilage 
parallel to the desired 
bend of the antihelix. The 
result is good but the 
sharp folds are undesir- 
able. 


ears and is all that need be done in a promi- 
nent ear that has a well-developed antihelix. 
In a certain percentage of these ears, fur- 
ther correction which may be needed can be 
obtained by planing off the base of the 
conchal cartilage. Several degrees of prom- 
inence may be corrected in this manner. 
Occasionally the helix itself must have its 
spring broken in several places; a strip of 
cartilage may have to be removed from the 
* In illustrating this paper, an attempt was made 


to choose ears which were of similar formation 


before operation, In this manner, one can better 


compare the postoperative results. 


A 


I 


olmes 


concha beneath the crura of the antihelix; 
the cordate process may need cutting across 
or even removal in some cases. The lobule 
may need splitting parallel to its outer sur- 
face, sliding the two surfaces to make it 
rest in a new position. These and other 
procedures must all be known and used to 
advantage when indicated. When the spring 
has been sufficiently broken, the auricle will 
nearly remain in its new position without 
holding it there. that it 
will not change shape while the pressure 
through-and-through 


To make certain 
dressing is applied, 
stay sutures are inserted. These are placed 


Fig. 7.—A, preoperative 


ear. This was operated 
upon employing my paral 
lel cuts through the carti 
lage diagonal to the 
fold. B, 


There is an 


desired post 
operative. 
irregularity of the anti 
helix which is not pleas 
ing, owing to some of the 
cut strips of cartilage 
building up on the ante 


rior surface. 
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Fig. 8.—A, preoperative 
ear in which multiple, 
interdigitating cuts were 
used diagonal to the de- 
sired fold. (See Fig. 3). 
B, Postoperative. The 
postoperative result — is 
better than in Figures 6 
and 7, but occasionally 
irregularities are encoun- 
tered using this method. 
This technique em- 
ployed for several years. 


Fig. 9.—Case operated 
upon employing my new 
est technique of breaking 
the spring of the cartilage 
by creating “scales” of 
the bulk of the cartilage 
but not disturbing its 
anterior surface (Figs. 4 
and 5C). The creation of 
an antihelix and superior 
crura without evidence of 
surgery has been accom- 
plished. 
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CORRECTION OF OUTSTANDING EARS 


from the front surface through the skin and 
cartilage, across the valley of the antihelix 
in back, then cut through the cartilage and 
skin to the front surface again. The sutures 
are then tied over petrolatum gauze rolls so 
as not to cut into the skin (Fig. 5B). 
When the ear has been folded to its 
proper position, it will be observed that 
there will be a small excess of postauricular 
skin. This is excised so that the suture line 
falls in the normal, postauricular fold where 
it is inconspicuous. It is then closed with 
a continuous atraumatic very 
careful pressure dressing is next applied 
over this petrolatum gauze. This pressure 
dressing is most important so that no hema- 
toma will develop. For such a purpose, one 
may use dental compound or cotton mois- 
tened with benzoin tincture or merely cotton 
waste. I find the benzoin_ tincture-cotton 
combination works very well, as we may 
pack the cotton where we wish to create 
pressure, and as it dries it forms a cast 
which helps to maintain the immobility of 
the ear while at the same time it prevents 
any blood or serum which may be present 


suture. A 


Holmes 


from decomposing and becoming foul. The 
dressing is left alone for one week, when 


the stitches are removed. In children, an 
other protective dressing is applied until 


healing is complete. 


Summary 


A new technique is offered which will 
overcome the cartilaginous spring of an 
auricle, permitting the surgeon to bend a 
malformed ear to a more normal position 
without creating secondary undesirable de 
formities or irregularities. 


330 Dartmouth St. 
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Unusual Foreign Bodies in the Upper Respiratory 


Tract 


Ten Cases of Leeches 


CONSTANTIN A. FALIDAS, M.D., Lamia, Greece 


The leech is, apparently, an exceptionally 
rare foreign body. In Greece some perti- 
nent cases have been reported by Douvlaris,’ 
by Polyzoidis,? and by Pessach.* In_ the 
present report we shall describe the largest 
series of cases in which leeches were found 
in the upper respiratory tract of humans. 
The large number of our cases may _ be 
explained by the special conditions of the 
water supply of the particular geographical 
area from which our patients came. (This 
is a low land in the center of Greece, to 
the north of Athens. ) 

Before we enter into the description of 
our cases, it might be expedient to review 
briefly the vital characteristics (biology) of 
the roundworms that are known under the 
name of leeches. 

The leeches belong to the zoological 
phylum of Annelida (ringed worms), and 
more specifically to the order of Hirudinea. 
They have a flattened body, composed of 


many segments (rings), and their size 
varies from 5 to 350 mm. They have a 


strong muscular system consisting of three 
layers of muscular fibers. The external 
layer is transverse in the arrangement of its 
fibers; the middle one is oblique, and the 
innermost is longitudinal. Such an arrange- 
ment permits an undulant mode of move- 
ment. Locomotion is greatly helped by two 
suckers, one anterior and one posterior. 
On their hosts, the leeches are attached 
by the anterior (oral) sucker. Their mouth 
lies in the middle of this anterior sucker, 
and it is equipped with a system of three 
toothful jaws. By moving these jaws in a 
lateral (retrogressive) manner, like saws, 


Submitted for publication April 4, 1958. 


42/416 


the leeches pierce a triangular opening in 
the skin or the mucous membranes of the 
host through which they suck blood, this 
being their principal food. The quantity of 
the sucked blood varies with the size of the 
leeches. The small ones suck 1 to 2 gm., 
that is, three times their body weight; those 
of a medium size suck 7 to 8 gm., that is, 
six times their weight, and the larger ones 
suck as much as 15 to 16 gm. When they 
have sucked an amount of blood sufficient 
for their needs, the leeches detach them- 
selves from, or remain attached to, the host 
in an inert state. But the wound that has 
been caused on the host continues bleeding 
because of an enzyme, hirudin, which is 
secreted by the salivary glands of the para- 
site and which prevents the clotting of the 
blood. 

The digestive system of the leeches con- 
sists of a simple tube that runs all through 
their body; it has two lateral furrows. The 
anus opens in the posterior sucker, through 
which also the surplus blood is excreted. 
The leeches are aquatic organisms that ob- 
tain their first nourishment from larvae of 
insects and from various small animals. 

In the past, when bloodletting was widely 
practiced in medicine, the culture of leeches 
was a thriving business, mainly in Hun- 
gary, Turkey, and Russia. Since the middle 
of the 19th century, the medical use of the 
leeches has declined to the point that it 
has, practically, been abandoned today. 

The leeches of medical importance are 
found in springs, brooks, and stagnant fresh 
water, where, from June to August, they 
deposit their eggs on aquatic plants (leeches 
are hermaphrodite); the young organisms 
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are hatched six to eight weeks later. The 
growth of their body is slow. They live 15 
to 20 years. They are not poisonous, nor 
are they intermediate hosts for other para- 
sites of man. 

As with the cases reported below, the 
leeches enter the human system with the 
drinking ef water from an infested spring 
or brook. These are mainly collections of 
water to be found in the plains. The inhabi- 
tants of the nearby villages are aware of 
ihe fact that their springs contain leeches; 
for this reason they filter the water many 
times, passing it through a thick, folded 
As foreign bodies in man, leeches 
months. 


gauze. 
are to be found in the summer 
During this period the young animals are 
hatched, and their small size makes them 
difficult to discern; it is during the same 
season that the villagers stay in the fields 
for their work, using the water of these 
springs, 

The entrance of a leech into the human 
system often is but a casual incident which 
timely medical intervention terminates with 
out disagreeable consequences; however, 
sometimes it creates serious disturbance in 
the patient as well as in his environment, 
and it may lead to diagnostic problems, as 
will be seen in the cases below. 

Casrt. 1.—A man, 46 vears of age, from Ombriaki, 


Domokou. He reported loss of bright red blood 


from his mouth, varying in quantity over a period 
oft five days. He also complained of itching sensa 
tion in his larynx. General physical examination 


and chest plate were essentially negative. On 


Aug. 5, 1952, the patient came to our clinic 
Laryngoscopic examination revealed a small 
body of blackish shade, slightly mobile, about the 
larynx. After 


(Pontocaine), 2%, and by means 


anterior angle of the anesthesia 
with 


of indirect laryngoscopy, we extracted the described 


tetracaine 
foreign body. This was found to be a live leech 
The patient recovered uneventfully 

Case 2.—A boy, 12 years of age frem Stavros, 
Phthiotidos He 
epistaxis accompanied by loss of blood from the 
Anterior packing of 
with 


reported frequent episodes of 
mouth, of a week’s duration. 
antihemorrhagic 
failed to 


the nose treatment 


medication by general practitioner 
cure the patient, the hemorrhage recurring two to 
24 hours. 


to our clinic on Sept. 1, 1952 


three times every The patient came 


Falidas 


Anterior examination of the nose did not reveal 
any hemorrhagic point. On examination of the 
oral cavity we observed in the pharynx a bloody 
coating extending upward behind the soft palate 
rhinoscopy revealed a leech of con 
siderable size attached to the 
rhinopharynx. With the aid of the proper forceps 
we succeeded in extracting the leech. 


Posterior 
root of the 


Case 3.—A 35-year-old woman from = Stavros, 


Phthiotidos. 
mouth over a period of four days. Suspecting that 


She reported loss of blood from het 


she might have swallowed a leech, she came to 
our clinic on Aug. 1, 1955 
On examination of the oral cavity we discovered 


about the posterior wall 


With the proper instru 


a leech moving. slightly 
toward the hypopharynx 
ment we extracted the worm. 

Case 4. 
Domokou 


A man, 55 years of age from Bardali, 
He reported hemoptysis without fever 
or other disturbance, over a period of four days 
\ general practitioner treated him with bed rest 
and antihemorrhagie medication without result. 
chest plate revealed nothing positive. The patient 
came to us on Aug. 13, 1955 

Indirect laryngoscopic examination revealed the 
presence of a small leech attached a short distance 
After local anesthesia 


parasite 


above the right vocal cord. 


tetracaine, 2%, we extracted the 


\ slight laryngeal edema subsided within 


with 
easily 
two days with the use of antibiotics 

Case 5.—A 
sardali, Domokou. She reported nasal hemorrhage 


woman, 36 years of age, tron 


of three days’ duration. She suspected that her 
illness was due to a leech. She came to our clink 
on Sept. 19, 1955. 

Examination of the nose revealed nothing post 
tive. On examination of the pharynx, we observed 
a large leech attached to the posterior wall of the 
rhinopharynx, behind the uvula. With the proper 
forceps we extracted the worm 

Cast 6.—A man, 40 vears of age, frem Stavros, 
Phithiotidos 


without 


He reported loss of blood from lis 
mouth fever or other disturbance, over a 
period of four days. He came to us on Sept. 24, 
1955. A chest plate revealed nothing positive 
Anterior and posterior examination of the nose, 
as well as laryngoscopic examination, was negative 
In the course of the laryngoscopic examimation we 
observed that the right tonsil was bleeding slightls 
found at 


On closer examination of this tonsil we 


minute leech in the inside of one of the crypts, 


about the center of the tonsil We extracted the 

leech, and the bleeding ceased 

\ woman, 28 
Phithiotidos. She 


episodes from her nose and mouth over a period 0 


Prom 


Cast years of age, 


Stavros, reported hemorrhagy 


three days. Like some of the previous cases, she 


suspected that the cause of the bleeding might le 
21, 1956 


a leech. She came to us on Sept 
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On anterior examination of the nose we observed 
clotted blood in both nostrils. On examination of 
the oropharynx, we observed bloody coating on 
the posterior wall, extending upward behind the 
soft palate. Finally, on posterior examination of 
the nose we discovered a leech attached at some 
height near the roof of the pharynx. With the 
aid of the instrument we extracted the 
parasite. 

Case 8.—A woman, 80 
Bardali, Domokou. 
of epistaxis over a period of eight days. She also 


proper 


years of age, from 


She complained of episodes 


complained of feeling very weak. She came to our 
clinic on Oct. 29, 1956. 

On anterior rhinoscopic examination we observed 
a moving blackish foreign body about the posterior 
orifice of the left nasal cavity. Attempt to seize 
it with failed; subsequently, by 
means of posterior rhinoscopy and with a curved 


nasal forceps 
forceps, we seized and extracted the described 
foreign body, which proved to be a leech. 
Case 9.—A woman, 75 years of age, 
Bardali, Domokou. She reported loss of blood 
from her mouth, accompanied by light cough, over 
She also remarked that her 
24 hours. 


from 


a period of 11 days. 
voice had become 
Chest plate and general examination had revealed 
nothing positive. She came to us on Aug. 11, 1957. 


hoarse in the last 


On indirect laryngoscopic examination we ob- 
served a blackish foreign body attached to the 
right vocal cord, toward the posterior angle. After 
local anesthesia with tetracaine, 2%, by means of 
indirect laryngoscopy we proceeded to the extrac- 
tion of the foreign body, which proved to be a 
leech. Antibiotics were administered, and the pa- 
tient’s voice (along with some laryngeal edema) 
cleared up within four days. 

Case 10.—A boy, 1% years old, from Bardali, 
Domokou. Loss of blood from the infant’s mouth 
and nose over a period of four days was reported 
by the frightened parents. The child was brought 
to our clinic on Aug. 26, 1957. 

By applying pressure on the child’s tongue, we 
were able to observe a very large leech attached 
firmly to the posterior wall of the pharynx. With 
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the aid of the proper forceps we proceeded in 
the extraction of the leech. 


Conclusions 

The leech is a very rare foreign body that 
can cause anxiety and other serious disturb- 
ances in the human host; it may also give 
rise to diagnostic problems. 

Early medical intervention may prevent 
a serious loss of blood and spare the patient 
much anxiety. 

The construction of modern works for 
the proper water supply can deliver the 
population from the threat of the leeches. 

Finally, appropriate education of the pop- 
ulation, that should be warned not to drink 
water without prior filtration, may serve as 
a temporary preventive measure. 


Summary 

Ten cases of rare foreign bodies (leeches) 
of the upper respiratory tract have been 
reported in this paper. Three cases refer 
to the larynx, four to the rhinopharynx, 
two to the oropharynx, and one to the 
tonsils. 

The biology of leeches is reviewed brietly. 
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WILLIAM O. LODGE, M.D., Halifax, England 


This is a study of the symptoms and 
signs of a condition found in about 1 in 
50,000 of the community. It is of insidious 
onset and extended life history. It enters 
into the differential diagnosis of cancer of 
the lung but justifies a far better prognosis. 

Ixmbryologically, the thyroid gland is 
derived from the pharynx. In the course of 
numerous consultations and 325 biopsies 
and tracheal decompressions [I have met 
with 7 cases in which goiters were not pal- 
pable in the neck, but were occult and intra- 
thoracic. Of these one was inoperable. [| 
operated on six successfully, and the pa- 
tients survived. To operate regularly in the 
neck is essential if one is to perform major 
operations such as laryngectomy. 

l-rom the patients’ point of view, the best 
person to perform such operations is who- 
ever has the most intimate knowledge of 
the course of the recurrent laryngeal nerves, 
has the best judgment, and leaves the neat- 
No true ever regrets 
removal of a tumor or cyst; sometimes a 
growth of a parathyroid or other pathologi- 
cal curiosity, potentially or actively harmful 


est scars. surgeon 


to the patient, comes to light. 

Drs. Lindskog and Goldenberg ' of Yale 
University, define a goiter as substernal if 
its lower border is shown radiologically to 
reach the level of the transverse process 
Mr. Hoff- 


of Neweastle-upon-Tyne, describing 


of the fourth dorsal vertebra. 


32 cases, accepts a goiter as intrathoracic if 
its greatest diameter is below the thoracic 
inlet. 
as far as the aortic arch. 


In all his cases the goiter descended 


Until | read the text on bronchology of 
Drs. Soulas and Mounier-Kuhn* of Paris, 
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Otolaryngologist to the Hospitals of Halifax 


and Huddersfield. 


Semeiology of Substernal Adenoma of the Thyroid 


| accepted the nebulous notion that early 
substernal adenoma produced no symptoms 
but dyspnea on exertion. Now I realize that 
to look only for respiratory symptoms is a 
mistake, 

The trachea is of larger dimensions than 
is necessary for the tidal air; a proof ts 
that it is possible to breathe through a 
tracheotomy tube of smaller dimensions 
than the trachea. Surely the value of a 
wide-bore trachea is to act as a reservoir of 
air. Complemental and supplemental air are 
most valuable in all states of unusual activ 
ity. Residual air is useful in swimming 
and diving. 
bottle-nosed seal, further provision for re 


In that aquatic mammal the 
breathing has been acquired. In man, a 
reservoir of air is essential for speech and 
song. 

It thus that 
deviation of the wide and flexible trachea 


comes about considerable 
to the right or left by a substernal adenoma 
is possible without any serious embarrass 
ment of respiration. Compression is an 
other story: pressure atrophy of the rings 
produces scabbard trachea causes 
dyspnea. It is in such cases that peroral 
endoscopy is dangerous. When the trachea 
is merely displaced laterally, endoscopy is 
not attended by much risk. In such cases 
bronchoscopy is a misnomer since it is the 
trachea that is being most critically ex- 
amined. 

Whenever the trachea is displaced the 
esophagus goes with it, but dysphagia is 
seldom an early symptom of substernal ade 
noma. A barium swallow is one of the 
simplest ways of demonstrating lateral de 
viation. 

The recurrent laryngeal nerves are rela 
tively proof against lateral displacement. A 
substernal adenoma on the right side is 
situated mainly below the level to which 
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the been 
drawn down by the embryological descent 
of the subclavian artery. These nerves are, 
on the other hand, exceedingly vulnerable 
to inflammatory or malignant infiltration. 


The phrenic and sympathetic nerves show 


recurrent laryngeal nerve has 


similar responses. 

The innominate and carotid arteries with 
their elastic walls and contained blood, pro- 
pelled by the rhythmic contractions of the 
left ventricle, are also able to overcome 
considerable mediastinal displacement. 

The lymphatics usually reach the junction 
of the jugular and subclavian veins unim- 
peded by substernal adenomas. 

Where, then, is the pressure first felt, 
and where must one look for the first symp- 
toms and signs of retrosternal adenoma? 
That the answers are in the veins and in 
the manifestations of venous back pressure 
is borne in upon me by reconsideration of 
my own cases. I also find support for this 
view in contemporary literature. Dr. Bur- 


* of Manchester, noted hemoptysis as 


gess 
the presenting symptom in 3 out of 15 cases. 
The trachea derives its blood supply from 
In the pres- 
the inferior 
and superior 


the inferior thyroid arteries. 


ence of substernal adenoma 


thyroid, innominate veins, 
vena cava soon become congested, as evi- 
denced by distention of the superficial veins 
of the neck and thorax. Eventually, as the 
tragedy is played out, a collateral circulation 
becomes established whereby the blood from 
the head and neck returns to the heart via 
the veins of the trunk, femoral veins, and 
inferior vena cava. At an early stage the 
distended veins on the face and neck turn 
noticeably blue in cold weather. In a case 
which | shall presently describe epistaxis 
was the presenting symptom. Sometimes 
patients in this predicament complain of 
nightmares, 

To take a careful history and to make a 
examination invalu- 


methodical clinical 


able, particularly in excluding aneurysms 
and diseases of the hemopoietic system. 


lormer thyroidectomy scars were not 


noted in any of my cases; this experience 


would appear exceptional. Again, none of 
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the adenomas became toxic or more than 
locally malignant, and that only in one 
advanced case. There were no metastases. 

Radiologically, the diagnosis may be 
foreshadowed by skiagrams in the usual an- 
teroposterior and lateral projections. A 
bronchogram may demonstrate the deviation, 
The upper lobe bronchus may be found to 
be obliterated and the middle lobe or lingu- 
lar round the tumor. 
Tomograms or angiograms may be neces- 


bronchus draped 
sary to confirm the diagnosis. 

According to Mr. Flavell ® of the London 
Hospital, 
taken up by thyroid tissue and so may be 
used in the differential diagnosis of retro- 


radioactive iodine isotopes are 


sternal adenoma. 

A case which gave me confidence in bold 
surgery but which [| do not propose to 
describe in detail that of a 
in her 10th pregnaney, who complained that 


was woman 
when one of the babies cried upstairs, whilst 
she was getting the older children ready for 
school down below, she was compelled to 
pause for breath half way up the stairs, and 
sometimes go further. Venous 
congestion of the head and neck and radiol- 


could no 
ogy lead to the diagnosis of substernal ade- 
noma of the thyroid. A large aberrant 
adenoma was successfully removed at the 
sixth pregnancy. The patient’s 
only comment at the conclusion of the treat- 


month of 


ment was that she could not understand 
what all the fuss was about. 

To any responsible and scientific medical 
man it is evident that there is only one way 
to reduce such risks and that is by early 
diagnosis. 

| have only one case which | wish to pre- 
sent in extenso, but before doing so it may 
be of interest to readers to compare attitudes 
toward what was there the presenting symp- 
tom, epitaxis. 

IXpistaxis may be due to a thousand and 
one different causes ranging from the onset 
of measles to the termination of typhus. 
There must be few persons living who have 
not experienced it at one time or another. 
ln Osler’s disease the prognosis is bad. In- 
jection of iodized oil into the maxillary 
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antra may reveal early carcinoma. Some- 
times splenic and lymphatic enlargements 
point to leukemia. In hypertensive cases a 
week’s in-patient treatment will usually suf- 
fice, but when the epistaxis is intractably 
recurrent ligation of the external carotid or 
of the internal maxillary artery, trans- 
antrally, will ensure good nights’ rest for the 
patient and doctor; the hemorrhage may 
recur but will no longer be catastrophic. 
Now, it seems, the possibility of an occult 
substernal adenoma must also be borne in 
mind, in routine investigation. 

Although the Mounier-Kuhn syndrome is 
a Procrustean bed for the clinical entity 
about to be described, it will promote a ruth- 
less presentation of the case. 

An eminent colleague, aged 63, had always en- 
joyed good health except for right apical pneu- 
monia about 10 years ago, from which he made 
a good recovery. Once in the past—how long ago 
attack of 
District ; 


had been an 
dyspnea during a holiday in the Lake 
then—looking back—something seemed to change 
position so that breathing became free again and 


he could not say—there 


he was as active as any of his contemporaries. 
Dilated capillaries on the face and neck, which 
turned blue in cold lupus 
erythematosus but there 
ulceration, at least exteriorly; within the nose a 
vascularized area on the nasal septum was evidently 
responsible for the symptom which caused me to 
for investigation, namely, 


weather, resembled 


was no suggestion of 


admit him to hospital 
which had 
receded from the picture after pre- 


epistaxis, been recurrent for a few 
weeks but 
scriptions for vitamins K and C, internally, and 
scarlet red ointment locally. 

Apart from slight recent loss of energy he had 
well. If he had an occasional dry 
cough, it certainly had any barking or 
reverberating tone or abnormal resonance, nor did 
it ever take on a muffled or muted quality when 


always felt 
never 


he had a cold in the head. The voice was quite 
clear, and when he declaimed verse, of which he 
has an extensive repertoire—being, as he justly 
states, a physician and metaphysician—he never has 
any difficulty in reaching a caesura. 

Stridor was as little inspiratory as expiratory, 
for it simply did not exist. There was no tracheal 
tugging. Nocturnal asthmatic attacks were absent; 
there had attack of 
dyspnea. 

When [| put it to him that perhaps sometimes 
when his vigilance had been relaxed there had been 


never been any serious 


a purring sound, he repudiated any such suggestion ; 
furthermore, there was no question either of im 


Lodge 


SEMEIOLOGY OF SUBSTERNAL ADENOMA 


provement of respiration by change of position or 
effort of will. He did not suffer from nightmares 
There was no diphonic or other alteration of the 
voice. 

Dr. John Follows, consultant physician, whom 
I called in, found diminished movement, resonance 
and air entry over the right upper lobe, and as the 
investigations proceeded, made the final diagnosis 
The movements of the vocal folds were normal 
Clinical examination from head to foot revealed 
no other abnormality. 

Dr. J. W. Weston, 
following: hemoglobin 90%; red cells normal in 
eosinophils 


pathologist, reported the 
appearance; polymorphonuclears 56% ; 
2%; basophils 1%; large lymphocytes 290% ; 
12%; platelets 


R. and 


small 
lymphocytes, none; monocytes 
175,000 per cubic millimeter; W. 
negative; bleeding time 4 minutes; clotting time 
6 minutes; prothrombin content 100%. 


Kahn 


On x-ray examination of the chest an opacity 
was seen to occupy the superior mediastinum and 
right apical region. There was widening and un 
folding of the aortic arch. 

An electrocardiogram revealed no abnormality 
The blood pressure was 120/80. 

On peroral endoscopy the trachea and esophagus 
were found to be deviated to the left; one got the 
impression of atelectasis of the right upper 
lobe and of participation of the right middle lobe 
a tumor. Under the 


bronchus in the embrace of 


Fig. 1.—Tomogram showing a partially calcified 
substernal adenoma of the thyroid embraced by 
the trachea and middle lobe bronchus. The right 
upper lobe is in a state of partial atelectasis. Yet 
there is no respiratory distress; though the trachea 
is deviated, it remains wide in caliber. Whether 
epistaxis is to be accepted as the presenting 
symptom is for the reader to judge; the patient 
a physician—is convinced that this was so 
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Fig. 2—Tomogram taken three weeks after re- 
moval of the substernal adenoma shown in Figure 
2 The trachea is back in its proper position, and 
the right upper lobe of the lung has expanded 
again. 


anesthetic, by the deepest possible downward pres- 


sure from the suprasternal notch, one could 


imagine that one felt the upper surface of a tumor. 

During this examination the dangers of peroral 
endoscopy tracheal compressive states were 
borne in mind. 

Further radiology was clearly indicated. In due 
course Dr. R. I. 
“demonstrate a large calcifying soft-tissue mass at 
the level of the thoracic inlet; this mass compresses 
the right lateral wall of the trachea and the latter 
A similar picture may be 


Lewis reported that tomographs 


is deviated to the left 
presented by a calcifying adenoma of the thyroid.” 

On Jan. 2d, 1958, under general anesthesia by 
Dr. F. W. Oliver, excision of the calcified adenoma 
ot the thyroid was carried out, through a collar 
incision of the usual type. The tumor was 10 cm. 
in diameter and occupied the superior mediastinum 
on the right side. It was not feasible at the outset 
to ligate the inferior thyroid artery, but this was 


done when the mass was delivered from the 
thorax up into the root of the neck. The superior 
thyroid vessels were also ligated on the right side. 
The upper pole of the partially encapsulated ade- 
noma was surrounded by a plexus of dilated veins. 
These were encircled by absorbable surgical sutures 
and drawn together. Inferior thyroid veins con- 
necting the tumor to its bed were ligated, thermo- 
coagulated, or treated with fibrin foam, according 
to their size and situation, with particular care for 
the dome of the pleura, which was not opened, and 
for the recurrent laryngeal nerve. The patient's 
eloquence and success as a hypnotist, and his con- 


48/422 


A, M. A. ARCHIVES OF OTOLARYNGOLOGY 


sequent dependence upon a _ well-modulated voice, 
were borne in mind. The wound was closed with a 
separate small incision for drainage; it was for- 
tunate that ample provision was made, for a san- 
discharge continued for nearly 14 
although the dead space had been closed as far as 
possible by capitonnage; that is to say, by suc- 
cessive purse-string sutures. 

Dr. R. A. Garson found no malignant changes 
in the partially calcified thyroadenoma. 

There was no return of the epistaxis and the 
dilated vessels on the face became much less evi- 


jous days, 


dent. 

I advised the patient to take a long holiday, but 
he pleaded to be allowed to return to work and 
did so within a few days of leaving hospital, taking 
up the deputy control of a vast establishment, in 
the absence of his chief. The scar quickly became 
almost invisible. 

What would have been the outcome if the 
patient had been less courageous? The plight 
of a man aged 80 who had had a substernal 
goiter for 40 years and had been treated 
conservatively is recalled. The tumor even- 
tually displayed evidence of local malig- 
nancy, but its main effects were of venous 
obstruction and pressure atrophy; the venous 
return from the head and neck were com- 
pletely obstructed. Large veins coursed over 
the chest and abdomen, returning blood to 
the heart via the femoral veins and inferior 
vena cava. 

Summary 


The manifestations of substernal adenoma 
of the thyroid in the last of 6 cases, en- 
countered in the course of 325 operations 


on the gland, have been critically reviewed 
in the light of Soulas and Mounier-Kuhn’s 
important recent work. 


That the presenting symptoms and signs 
should have been due to venous back-pres- 
sure, rather than to the admittedly very real 
element of respiratory obstruction, calls— 
in my submission—for the recognition of 
more than one syndrome. 

It is certainly unscientific to stumble upon 
retrosternal adenoma of the thyroid by 
chance, but early diagnosis is quite a prob- 
lem. 

Due investigation of epistaxis or hemopty- 
sis may bring to light this occult but in- 


nocent tumor, which will make © life 
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miserable, eventually, if neglected, but may 
be dealt with—by well-timed surgical inter- 
vention—with minimal mortality. 


Green Leas, Savile Park. 
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Rhinophyma 


FRANK E. FISHOF, M.D., Wilkes-Barre, Pa. 


A case of rhinophyma is reported be- 
cause it presented two surgical problems 
involving the nose; namely, removal of the 
hyperplastic growth and the correction of 
a drooped nasal tip. This growth!? is a 
distinct entity in that pathologically it is 
characterized by hyperplasia of the seba 
ceous. glands, widening of the follicles, 
keratinization and formation of comedones, 
thickening of the cutis, and telangiectasia. 
It is preceded by a rosacea type of derma 
transient episodes of 


titis manifested by 


erythema and vasodilatation. In the course 
of its evolution, papules and pustules begin 
to appear. This may take place several 
months or years after its original onset. 
With repeated recurrences, the condition 
The 


rosacea most frequently involves the flushed 


becomes more lasting and drastic. 
regions of the face, such as the lower half 
of the nose, paranasal regions, and chin. 
It may also extend to the appendages of 
the eyes, conjunctiva, and cornea. Occa- 
sionally the external car may be affected 
along with the nose, in which case it is 


When it 


is termed mentophyma.® 


called otorhinophyma.* is limited 
to the chin, it 


When the 


rhinophyma. 


nose is involved, it called 


Grossly most rhinophymas are of the 
smooth hypertrophic bulbous type seeped 
with sebaceous secretions and coursed by 
telangiectatic blood vessels. It has a dusky 
red or purple color. It is the kind with 
which the patient is not too much = con- 
cerned, especially the less fastidious sex. 
He is willing to put up with it. The other, 
and fortunately the less frequent type, pre- 
tumorous mass 


sents a multilobulated 


marred with fissures and occasional nodular 
Submitted for publication July 7, 1958. 
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proliferations. It is noninflammatory, of 
fibrotic consistency (almost scirrhous), and 
moitled with black and white comedones, 
especially at the lower third of the nose. 
It too presents numerous dilated 


Both types of rhinophyma are considered 


vessels. 


the end-stage of rosacea. In fact, Beerman * 
states: “It may be the sole evidence of the 
existence of this process.” Most patients, 
who have unfortunately harbored the dis- 
ease to the stage of rhinophyma, have de- 
veloped in the process of evolution of this 
condition an inferiority complex associated 
with the nasal deformity. It may aptly be 
termed the rhinophyma-nose complex. 
Because of its peculiar characteristic 
appearance, this grotesque mass has been 
dubbed whiskey ® or brandy nose, growing 
nose, rumblossom nose, double nose, 
Kartoffel (potato) nose. 


tural aspect,’ the condition is identified as 


From the struc- 


acne hyperplastica, cystadenofibroma, fibro 
ma molluscum of the nose. It may also be 
complicated by a neoplastic growth such as 
basal-cell carcinoma.'* 

The etiology of rosacea per se is_ still 
Different attrib- 
ute different probable causes depending on 


controversial. authorities 
their experience with the condition. Almos! 
all agree that clinically it starts out as a 
facial disorder characterized by transient 
episodes of erythema and vasodilatation, 
It is never explosive. It generally manifests 
itself in the third or fourth decade although 
it may appear earlier or later in life. It 
internal medical disturbances 


may mirror 


gastrointestinal and 
This 


occurs mostly in patients who present vaso- 


with expressions in 
neurovascular disorders. condition 
motor instability, emotional and nervous 
states, disorders of the fifth nerve pertain- 
ing to mediation of stimuli to the vaso- 
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dilator and vasoconstrictor centers in the 
brain. 

It is felt that the threshold to afferent 
impulses along the path of this complex 
nerve is lowered to such a level that toxic 
products from imperfect digestion, expo- 
sure to extreme changes in climatic environ- 
ment, and breakdown in cellular respiration 
by deficiency in riboflavin are contributory 
to the precipitation or aggravation of the 
disease. Stimulating beverages, such as 
coffee, tea, and alcohol, and an abundant 
use of condiments also play a contributory 
part in that condition. Carbohydrates taken 
in iarge quantities may produce an over- 
loading of the dilated blood vessels with 
sugar. This is especially true when there 
is a disturbance in carbohydrate metab- 
olism. Under these circumstances, the 
sebum-producing glands are more active, 
especially in cases that have the “seborrheic 
habitus.” The skin becomes soggy with 
oily secretions and vulnerable to infection. 
Demodex folliculorum is an example of 
one of the mites that occasionally invade 
the site of the rosacea complex. 


Treatment 
The therapy of rhinophyma-rosacea com- 
plex consists of medical and surgical meas- 
the stage, it 
belongs in the domain of the dermatologist. 


ures. In prerhinophyma 
There are some contributory factors that 
may be carried over from the early stages 
of this disease to the terminal period of 
the 
these causal backgrounds may become ag- 


rosacea complex (rhinophyma); or 
gravated or precipitated in the rhinophyma 
stage. Superimposed infections have favor- 
ably responded to antimicrobial agents, such 
as sulfonamides, chlortetracycline, oxytetra- 
cycline, quinacrine (mepacrine) —hydro- 
chloride, and dihydrostreptomycin. To 
avoid promiscuous use of antibiotics, sensi- 
tivity tests of the invading organism should 
be done. During the climacteric period, 
hormones have been used to minimize vaso- 
motor instability. Corticotropin (ACTH 
and progesterone provided some improve- 


Fishof 


ment. Androgenic hormones ' should be 
avoided. They may provoke sebaceous 
gland hypertrophy. Additional measures, 


such as avoidance of exposure to extreme 
climatic changes, refraining from use of 
sweets, spicy foods, and stimulants, such 
as coffee, tea, and alcoholic beverages, are 
in order. Avitaminosis should be avoided, 
especially in regard to riboflavin (By). 
This vitamin combines with various body 
proteins to form Warburg’s yellow respira- 
tory enzyme, which takes part in_ tissue 
respiration. It is especially important in 
avascular tissue, such as cornea and lens. 
Anacidity is controlled by the use of hydro- 
chloride capsules. The treatment of the 
emotional trauma, sense of insecurity, and 
inferiority complex that has been built up 
in relation to the rosacea-rhinophyma com- 
plex should be relegated to the psycho- 
therapist. 

The direct treatment of rhinophmya_ per 
se varies considerably. Cryotherapy in the 
form of solid carbon dioxide or liquid 
nitrogen has been used by some dermatolo- 
gists. A sclerotic solution, such as trichlo- 
roacetic acid,® has been used to inject the 
growth. Shrinkage of the mass by scarring 
the tissue '°!'*!® with monopolar electrodes 
such as the Hyfrecator or diathermy has 
also been applied. Some have resorted to 
the use of roentgen radiation and = radon 
implantation to reduce the tumerous growth. 
These modes of approach are not very 
satisfactory because they do not remove the 
pathological condition. They merely de 
crease its size. In the case of the multi- 
lobulated type of rhinophyma in which deep 
scarring is present and which accounts for 
the furrows and lobulation, the abnormal 
configuration of the nose still remains even 
though its size has been reduced. The case 
reported by Villafuerte speaks strongly 
against the use of x-ray therapy. The 
deformity it produced was worse than the 
original condition. It also impaired the 
physiological function of the nose. 

Surgery that aims at eradication of the 
pathological condition is the treatment of 
choice. This may be accomplished by use 
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of either cold scalpel 141%'%?° or “electric 
knife.” 1° In the latter modality, the elec- 
trode may be a sharp one or a loop. When 
the scalpel is used, the growth may be re- 
moved by paring in gradual stages; or the 
lesion is circumscribed by a deep incision 
extending through the full cutaneous depths 
and then the growth is decorticated en 
masse. The surface either be 
allowed to epithelize spontaneously or be 
covered with a full-thickness or split-thick- 
ness free skin graft. The monopolar elec- 
trode may be used to spark bleeding points. 

The electric knife or loop is used to 
shave the growth from its underlying sur- 
The partly desiccated surface may 


Taw may 


face. 
then be allowed to undergo primary epithe- 
lization or be skin-grafted as mentioned 
above. This approach I do not favor. | 
feel that one has less control in avoiding 
encroachment on the osseous cartilaginous 
dome. The superficial blood supply is un- 
duly interfered with by application of the 
cautery. With the use of the cold knife, 
cautery is applied only where and when 
bleeding occurs that cannot be controlled 
with pressure. 


Report of Case 


\ white man, age 65, automobile mechanic by 
trade, was admitted to the E. E. N. T. Section 
on Aug. &, 1957, for treatment of nasal obstruc- 
tion and a growth on the exterior of the nose. 
History revealed that at the age of 15, in 1907, 


Rhinophyma of 


Fig. 1. 
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he developed some pimples on the face, neck, and 
to some extent on the chin. He had no medical 
care for the condition. In 1919 at age 27, when he 
was discharged from the Army, the rash had 
completely disappeared. The nose had a normal 
appearance. A submucous resection of the nose 
was performed in 1922 (age 30). About 10-12 
years prior to admission, he developed a sense of 
irritation inside the nose and pustular pimples ap- 
peared on the exterior. These eruptions receded 
and reappeared at frequent intervals. During the 
cold season, the condition was more pronounced. 
The skin would get irritated and red; nasal secre- 
tions increased, and he found himself constantly 
wiping his nose. 

The nasal bulb gradually increased in size. The 
skin lost its natural sheen and resilience. It be- 
came purplish-red and somewhat hard to touch. 
Numerous fissures and irregular nodules disfigured 
the natural contour. It became somewhat puckered. 
For the past two years, the nose had not under- 
gone any change in size, shape, or color. Within 
two years prior to that period, however, alterations 
had become so rapid and pronounced that he be- 
came extremely conscious of the condition. The 
mass increased in size to the extent that it tipped 
the bulb labialward, producing partial obstruction 
nasal ventilation. The shape became so gro- 
tesque in appearance that he developed a “nose 
He stated: “I never felt at ease when 


to 


complex.” 
meeting new people. [| was always conscious that 
they were looking at my nose rather than at me as 
an individual. I just did not feel I could do the 
job right.” 

He complained of gastrointestinal disturbances 
characterized by a tendency to belching, constipa- 
tion, and a bloated feeling. Glutamic acid hydro- 
chloride capsules seemed to aleviate the condition. 
Hle sweated considerably on the forehead and back 
of the neck. He denied excessive use of alcoholic 


several years’ duration. 


69, April, 1959 
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beverages. He consumed about two to three cups of 
coffee a day and smoked about a pack of cigarettes 
a day. 

Physical Findings—General physical examina- 
tion did not display any significant abnormalities. 
Roentgen and laboratory reports were within nor- 
mal range. The nose (Fig. 1) displayed a large, 
benign, hyperplastic, lobulated, fissured, grotesque 
mass extending from the lower border of the 
nasal bones to the margin of the rim of the nose 
and laterally involving the lower and upper nasal 
alae. There were comedones and de- 
pressions of old keratinized The skin 
was dark red interspersed with spots of purplish 
hue. The lower right ala at the level of its upper 
and middle third (junction of convex and con- 
cave surface) was depressed downward and _ in- 
ward, almost obliterating the vestibule. The skin 
covering the convex portion of this ala was of 
The external sur- 


numerous 
follicles. 


normal color and consistency. 
face of the left ala had the same characteristics as 
the main growth. The internal surface was nor- 
The nasal mucosa appeared somewhat dry 


The entire 


mal. 
and was covered with flakes of crusts. 
septum was gone with the exception of a small 
cartilaginous and membranous portion and_ the 
columella. 

Operation—The dorsum of 
rounding tissues were aseptically prepared, using 
Phisoderm * and benzalkonium (Zephiran)  solu- 
(1:10,000). The interior of the 
with peroxide and 
zalkonium solution to rid it of 
cretions and crusts. Attention 
at correcting the drooped tip of the nose. A solu- 
tion of procaine (Novocain) 1%, with & drops of 
epinephrine (Adrenalin) to the ounce and hyalu- 
ronidase 75 units to the ounce, used to 
anesthetize the columella and a very small residual 


the nose and sur- 


nose was 
with 


mucoid se- 


tion 


cleansed sprayed ben- 
thick 


was first directed 


Was 


* Detergent containing sodium octylphenoxvethy! 
ether sulfonate. 


portion of septal cartilage. A vertical incision was 
made in the posterior part of the columella to 
construct a pocket for reception of a strut to raise 
and support the pendulous tip of the nose. Septal 
bone procured from “the bank” was used to shape 
the desired pillar. The lower part of this strut, 
which terminated in a sharp angle, was fitted into 
a prepared recess anterior to the spine of the 
maxilla. The proximal part, which was consider- 
ably wider, was directed toward the tip of the nose 
and adjusted to provide the desired cosmetic effect 
in the columella-labial angle. The implant was 
anchored by placing 000 silk sutures, one above and 
one below the center of the vertical axis of the 
The posterior edges of the previously 
with three 


implant. 
incised columella were approximated 
interrupted 0000 silk sutures. The latter maneuver 
was to prevent posterior displacement of the im- 
planted bone. 

The benign growth involving the lower two 
thirds of the dorsum of the nose was resolved in 
the following manner: The above-mentioned an 
esthetic solution was used to anesthetize the outer 
limits of the deep surface of the rhinophyma 
With use of a No. 15 Bard-Parker 
superficial incision was started at the upper mar- 
below the 


blade, a 


gin of the columella about 3 to 4 mm 
growth. The incision was extended 
to the right along the rim of the upper third of the 
lower lateral ala cartilage to the level where the 
deep dent in the soft tissue was present (junction 
of upper and middle two-thirds). The 
was then extended upward along the dent 
followed along the nasofacial sulcus to the lower 
The same procedure 


lateralward 


incision 
that 


border of the nasal bone. 
was followed to the left except that the incision 
at the anterior margin of the ala was carried down 
to the level of third 
The lower lateral borders of the growth were thus 
A No. 10 blade was then used to extend 
The gradually 


the middle with the lower 


outlined. 


the incision deeper. growth was 


Fig. 2—Rhinophyma 10 months after operation. 
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Fig. 3.—Low-power photomicrograph «of 
decorticated rhinophyma. Note sebaceous 
glands filled with inspissated material and 
sweat glands filled with keratin. 


% 


am 
Note clogged follicies, 


Fig. 4—High-power photomicrograph of decorticated rhinophyma. t 
keratin-plugged sweat glands, sebaceous glands filled with inspissated material, and hyperplasia 


of connective tissue. 
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raised from its undersurface as decortication was 
progressing. The knife was held slightly angulated 
with the sharp edge facing upward to avoid cutting 
into the cartilaginous vault. After nearly two- 
thirds of the growth had been undermined, the 
knife was then directed toward the upper limits 
of the growth near the distal margin of the nasal 
bones. Here, too, the initial incision was super- 
ficial and slightly above the limits of the growth. 
This was followed by a deeper incision. The knife 
was held slightly angulated with sharp edge fac- 
ing downward. Decortication of the growth was 
thus completed. The mass was removed in toto. 
Warm saline solution dressing was applied for a 
few minutes to control slight oozing. The raw 
surface was covered with a layer of absorbable 
gelatin sponge (Gelfoam) that was dipped in a 
solution of penicillin, 300,000 units to the ce. It 
The 
entire dressing was kept in place by three strips of 
adhesive and a figure-of-eight bandage. On the 
seventh postoperative dressing was 
changed. Peroxide and benzalkonium solution 
(1:10,000) was used to loosen the 
gelatin sponge from its underlying surface. Care 


was topped by a layer of Telfa and gauze. 


day, the 
absorbable 


was taken not to disrupt the neovascularization 
and epithelization. The nose was redressed with a 
layer of nitrofurantoin (Furadantin) gauze fol- 
lowed with a thin layer of sterile gauze and three 
strips of adhesive. 

two 


The patient resumed work within weeks 


after the operation. 


Summary 

Rosacea complex is a circulatory disorder 
characterized by transient erythema and 
vasodilatation of the flushed surface of the 
face. It is never explosive. 

The condition is aggravated by (a) vaso- 
motor instability; (b) gastrointestinal dys- 
crasia (anacidity, ete.); (c) extreme climatic 
changes; (d) climacteric changes; (¢) abuse 
of stimulants, such as coffee, tea, alcoholic 
beverages, and spicy foods; (f/f) excessive 
use of carbohydrates. 

Rhinophyma-rosacea inferiority complex 
is acquired during the evolution of the 
condition. 

Treatment has been discussed from the 
medical and surgical aspects. The former 
aims to abhort the rosacea complex. Sur- 
gery tends to eradicate the growth and to 


ishof 


restore normal cosmetic and physiological 
function of the nose. 

A case of rhinophyma of the lobulated 
type complicated by a drooped nasal tip 
caused by previous resection of the septum 
is presented. The evolution of the condition 
has been traced. The development of the 
rhinophyma-rosacea inferiority complex 
was detailed. The nasal deformity was cor- 
rected by implantation of bone in the colu- 
mella region procured from “the bank.” 
The growth was removed with a_ scalpel. 
A. superficial incision was first made to 
circumscribe the growth. A deep incision 
extending through the full cutaneous depths 
was then made to complete decortication en 
masse. The surface was allowed to epithe- 
lize spontaneously. The patient resumed 
work within two weeks. 

The Chief Librarian, Miss Louise Geroulo, and 
the Medical Librarian, Miss Betsy Stathakis, as- 
sisted in the preparation of this article. 


Veterans Administration Hospital. 


REFERENCES 


1. Allen, A. C.: The Skin, St. 
Mosby Company, 1954, pp. 672-676. 

2. Pillsbury, D. M.; Shelley, W. B., and Klig 
man, A. M.: Dermatology, Philadelphia, W. B 
Saunders Company, 1956, pp. 825-827. 

3. Beerman, H.: Re-FEvaluation of the 
Rosacea Complex, Am. J. M. Sc. 232:458-473, 
(Oct.) 1956. 

4. Ayres, S., Jr., and Jensen, A. K.: 

rhinophyma, Pruritus and Alopecia Totalis Syn 
drome: Response to Testosterone, Arch. Dermat 
& Syph. 56:379-393 (Sept.) 1947. 
J.; Canizares, O., and Morris, 
G. E.: Folliculitis of Chin with Enlargement 
Resembling Rhinophyma: ‘‘Mentophyma,” Arcl 
Dermat. & Syph. 45 :963-964 (May) 1942 

6. Cinelli, J. A.: Rhinophyma, New York J 
Med. 40:1672-1674 (Nov.) 1940. 

7. Farina, R.: Rhinophyma: Plastic Correction, 
Plast. & Reconstruct. Surg. 6:461-466 (Dec.) 1950 

8. Seltzer, A. P.: Effect of ACTH (Adreno 
corticotropic Hormone) in Surgical Treatment of 


Louis, C. V. 


Oto- 


5. Riordan, T. 


Acne and Rhinophyma, Am. Pract. & Digest 
Treat. 2:882-884 (Oct.) 1951. 
9. Tamerin, J. A., and Bornstein, L. A: Tri 


chloracetic Acid in the Management of Rhinophyma, 
Harlem Hosp. Bull., Vol. 3, June, 1950. 


55/429 


j 

a 

> 


Procedure 
Med. 55:46-47 


10. Scott, M. J.: 
for Office Treatment, 
(Jan.) 1956. 

11. Rosenberg, W. A., and Felsher, I. M.: 
Rhinophyma and Acne Rosacea Treated with Elec- 
trosection Current, Illinois M. J. 97 :281-282 (May) 
1950. 

12. Niedelman, M. L.: Rhinophyma—Treatment 
by Electroshaving, A. M. A. Arch. Dermat. & Syph. 
70-91-93 (July) 1954. 

13. Villafuerte, D. F.: Plastic Surgery for 
Rhinophyma, J. Philippine M. A. 31 :68-70 (Feb.) 
1955. 

14. Sheehan, J. E., 


Rhinophyma : 
Northwest 


and Swanker, W. A.: Un- 


usually Extensive Case of Rhinophyma, New York 


J. Med. 50:2841-2842 (Dec.) 


1950. 


56/430 


A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


15. Maliniak, J. W.: Rhinophyma: Its Treat- 
ment and Complications, Arch. Otolaryng. 13 :270- 
274 (Feb.) 1931. 

16. Lowenthal, G.: Rhinophyma: 
cision Following Oblique Cutaneous Incision, Tr. 
Am. Acad. Ophth. 57 :625-627 (July-Aug.) 1953. 

17. Wolfe, M. M.: Rhinophyma, New 
Etiologic and Therapeutic Considerations, Laryngo- 
scope 53:172-180 (March) 1943. 

18. Rees, T. D.: Basal Cell Carcinoma in Asso- 
ciation with Rhinophyma, Plast. & Reconstruct. 
Surg. 16:283-287 (Oct.) 1955. 

19. Berson, M. J.: Rhinophyma, Plast. & 
Reconstruct. Surg. 3:740-744 (Nov.) 1948. 

20. Wehr, R. H.: Rhinophyma, Arch. Otolaryng. 
50 :443-449 (Oct.) 1949. 


Surgical Ex- 


with 


| 
| 
a 
= 
“3 
AS i 
a | 
Se 


It has long been known that neck surgery 
following radiation therapy for primary and 
metastatic carcinomas is fraught with com- 
plications. These complications include ne- 
crosis of the skin flaps, oral and pharyngeal 
fistulas, and necrosis and rupture of the com- 
mon carotid artery. Since the carotid artery 
derives 80% of its blood supply from its 
adventitia, and the adventitia is removed in 
the course of radical neck dissection, the 
artery is dependent upon the skin flaps for 
its future nourishment. Irradiated tissues 
with their decreased vascularity do not heal 
well after surgery, and no other region is 
more in need of adequate vascularity than 
the tissues of the neck. Failure of the flaps 
to heal predisposes to oral and pharyngeal 
fistulas and necrosis and rupture of the 
common carotid artery. While flap necrosis 
and fistulas can be treated with deliberation, 
rupture of the common carotid artery is a 
dire emergency demanding immediate at- 
tention. 

Until recently, mortality rates of common 
carotid artery ligation varied from 4% to 
60°. In the 19th century, common carotid 
artery ligation was a popular procedure 
employed for hemorrhage, tumors, aneu- 
rysms, epilepsy, trigeminal neuralgia, psy- 
chosis, headache, and many other conditions. 
However, Wyeth ! in 1879 reported an over- 
De lFourme- 
straux * divided the ligation procedures into 


all mortality rate of 41. 


four groups and noticed a wide variation 
in mortality figures. In ligation for hemor- 


rhage, the mortality rate was 549; for 
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Rupture of the Common Carotid Artery Following 
Radical Neck Surgery in Radiated Cases 


JULIUS W. McCALL, M.D.; C. W. WHITAKER, M.D., and E. L. HENDERSHOT, M.D., Cleveland 


tumors it was 46% ; for aneurysms, 13.59%, 
and for pulsating exophthalmos, 7%. The 
relatively low mortality rate for ligation for 
aneurysms has been confirmed by Matas ® 
(4%), Dandy* (5%), Schorstein ® 
(13.3%). Gurdjian et al.6 report a 5% 
mortality rate in 63 ligations, 44 of which 
were for aneurysm. In the treatment of neck 
tumors, Watson and Silverstone? in 1939 
reported 60 cerebral complications with 
55% mortality rate, while Martin et al.* 
in 1951 reported a 40%-50% mortality rate. 

Cerebral complications are caused by poor 
collateral circulation in the circle of Willis, 
shock or hypotension at the time of ligation, 
reflex cerebral vasoconstriction, ascending 
carotid artery thrombosis, and the general 
In elective liga- 
tions, several tests may be used to determine 
the prognosis. The “Matas test” is mere 
digital pressure over the carotid artery with 


condition of the patient. 


the overlying structures intact. Dandy !° ex- 
posed the artery under local anesthesia and 
totally occluded it for a short time. A 
refinement to Dandy’s procedure is to run 
an electroencephalogram concomitantly to 
observe changes in the brain waves. Dandy '” 
in order to promote collateral circulation, 
partially occluded the artery for several days 
The mortality rate has 
to 4.5% in this 


manner. To reduce or eliminate reflex cere 


and then ligated it. 
been lowered from 50% 


bral vasoconstriction, one may interrupt the 
cervical sympathetic chain. Transection of 
the artery after doubly ligating it may 
further interrupt the sympathetic fibers. 
When the common carotid artery ruptures, 
shock ensues rapidly. Ligation or repair of 
the defect must be performed immediately, 
with simultaneous blood transfusion. Con 
ley '! emphasizes the need for taking pres 
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sures in the internal carotid artery. If the 
pressure drops significantly (60%-70% ), he 
recommends anastomosis of the internal 
carotid artery to the ipsilateral external 
carotid artery. However, the operating con- 
ditions, both operating place and the urgency 
with which the artery is ligated, frequently 
preclude the possibility of performing these 
Indeed, it is a 


worth-while procedures. 
tribute to excellent nursing care and alert 
house officers that these ruptures are detected 
before the patient becomes exsanguinated. 


Report of Cases 


The following cases are presented : 


Case 1.—A 55-year-old white man had a mass 
in the neck biopsied in April, 1956, which was 
diagnosed as metastatic, poorly differentiated 
squamous-cell carcinoma. ENT consultation re- 
vealed a matchhead-sized primary site on the 
posterior pharyngeal wall, which was surgically 
inaccessible. He received 45 x-ray treatments, 
which arrested the primary lesion. However, in 
May, 1957, a left radical neck dissection was per- 
formed for metastases. The flap beneath the angle 
of the jaw did not heal, and a pharyngeal fistula 


Fig. 1 (Case 1).—A pedicle graft based at the 
shoulder, Area from which the graft was taken 
covered with a split-thickness graft. 
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developed. In June a delayed pedicle flap was 
raised and on July 20 while he was being prepared 
for transplant of the flap, the common carotid 
artery ruptured. Repair of the defect was un- 
successful, and ligation was performed. Several 
days later, the flap was transplanted. No paralysis 
or paresis developed, and the patient made an un- 
eventful recovery. 

Case 2.—A 61-year-old white man was operated 
on in October, 1956, for carcinoma of the pharynx. 
Following this he had 30 x-ray treatments. In 
April, 1957, he developed dysphagia and he sub- 
sequently lost 15 lb. Physical examination revealed 
a 5-cm.-diameter ulcer on the lateral pharyngeal 
wall. There were erythema and induration of the 
left side of the neck, but no nodes were palpable. 
On May 5, a left radical neck dissection was per- 
formed. On June 5, a right radical neck dissection, 
with excision of the pharyngeal lesion and applica- 
tion of a full-thickness pedicle graft to the pharyn- 
geal defect, was performed. This defect was not 
completely closed, and a fistula developed. Eleven 
days postoperatively, he hemorrhaged on the ward 
and was taken to surgery where a 0.5-cm. defect in 
the common carotid artery was found. It was ligated 
and a split-thickness graft was placed over it for 
protection. Postoperatively, neurological examina- 
tion revealed no evidence of paresis. On July 5, 
the oral fistula was closed with a pedicle graft. The 
patient died Oct. 21, 1957. Autopsy revealed no 
gross pathology in the brain. 

Case 3.—A 58-year-old white man was treated 
by x-ray for a poorly differentiated squamous-cell 
carcinoma of the tongue at the junctiorr of the 
right anterior pillar of the tonsil in May, 1956. 
In December, 1956, biopsy of the soft palate re- 
vealed extension of the carcinoma, and in January, 
1957, 12 radon seeds were implanted into the 
lesion. Subsequently the patient developed severe 
pain in his jaw, and he was unable to open his 
mouth. On May 5, he underwent a right radical 
neck dissection, partial mandibulectomy, and ex- 
cision of the original lesion. The flaps did not heal, 
and he developed a fistula. On June 19, a pedicle 
flap was raised, and six days later the flap was 
tubed. The next day he hemorrhaged profusely, 
and a defect was found in the right common carotid 
artery. The artery was ligated after unsuccessful 
repair. No neurological sequelae developed. How- 
ever, the preceding grafts have done poorly, and 
he has recently developed local recurrences. At 
present his condition is poor. 

Case 4.—A 51-year-old white man was treated 
by x-ray for an early intrinsic laryngeal carcinoma 
in the summer of 1956. The lesion did not regress, 
and on June 25, 1957, a right radical neck dissec- 
tion with laryngectomy was performed. His post- 
operative course was benign, and progressive diets 
were begun on the eighth postoperative day. He 
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RUPTURE OF CAROTID ARTERY 


Fig. 2 (Case 4).—Utilization of a chest flap. 
Note the preservation of the nipple. The circular 
defect in the flap has been used to create a new 
tracheal stoma. Split-thickness skin graft covers 
the chest defect. 


was readmitted July 16, 1957, with inability to 
swallow and with a fistula laterally in the supra- 
clavicular area. Intubation was unsuccessful, the 
hypopharynx having developed severe edema, and 
after five days a gastrostomy was performed. On 
Aug. 12, 1957, the flaps sloughed, leaving a portion 
of the carotid artery exposed. Two days later he 
hemorrhaged profusely, and the common carotid 
artery was ligated. There was no postoperative 
neurological deficit. On Aug. 17, the necrotic tissue 
was excised, and a pedicle chest flap was placed 
over the wound. Healing has been retarded owing 
to his generally debilitated condition. 


Comment 

In analyzing these cases, five common 
features are prominent: (1) The patients 
had had previous radiation therapy to the 
neck ; (2) the flaps did not heal; (3) fistulas 
developed; (4) the common carotid artery 
ruptured; (5) no neurological sequelae de- 
veloped from ligation. It is fortunate that we 
can salvage these cases by ligating the com- 
mon carotid artery, but the necessary plastic 
procedures and morbidity greatly increase 
the length and cost of the hospital stay, and 
cause considerable mental trauma. 


McCall et al. 


Our treatment in these radiated cases is 
being directed toward prevention of compli- 
cations. To 
artery, Grady, Robinson et al.,!? divide the 
levator scapulae-muscle inferiorly, bring it 
across the carotid bulb, and attach it to the 
strap muscles anteriorly. Conley! states 
that if flap necrosis occurs, a flap should be 
advanced immediately. Degeneration of the 
flap with fistula formation accelerates carotid- 
artery rupture. We favor raising a flap at 


nourish the common carotid 


the time of neck dissection, and, if necessary, 
sacrificing radiated skin. If the skin is not 
sacrificed, the flap is sutured back into place 
and kept in reserve. This serves two pur- 
poses: (1) If the radiated skin should be 
sacrificed, the flap can be advanced im- 
mediately, and (2) if the skin is not sacrificed 
and subsequently necroses, the flap has had 
additional capillary stimulation. 

Choice of flap site is important. It should 
not include radiated skin; nor should it 
include skin where there is likelihood of 
recurrence of tumor. Chest flaps based at 
the shoulder are excellent. These were used 
successfully in two patients (Cases 1 and 4). 
Zovickian utilizes large shoulder flaps 
based superiorly at the mastoid and oc- 
cipital regions to provide a permanent blood- 
carrying pedicle for the repair. 

linally, a word should be said about the 
causative agent of this morbidity-radiation 
therapy. Castigliano and Rominger™  re- 
ported that in neck dissections following up 
to 5,000 r of radiation, the average healing 
time is prolonged 59%, but made no mention 
of flap necrosis or fistula formation. Al- 
though there are still many radiation en- 
thusiasts, it is becoming increasingly ap- 
parent that radiation leaves much to be 
desired in the treatment of head and neck 
cancer. Not only is it ineffective in treating 


regional metastasis, but also a high per- 
centage of primary lesions progress. Radia- 
tion ulcers at the primary site are common 
and can cause nearly as much distress as the 


cancer. 

The surgical attack on head and neck 
cancer is becoming bolder. The’ increasing 
utilization of pedicle flaps for oral and 
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pharyngeal reconstruction has made possible 
adequate resection of primary lesions which 
were once considered inoperable. And with 
more extensive removal of the primary 
lesions, the cure rates are improving. There 
have been cases in which radiation therapy 
was chosen over surgery because the phy- 
sician or patient considered radical surgery 
too disfiguring. We agree that there is 
some disfigurement in radical head and neck 
surgery but we also believe that there is 
no place for modesty in cancer therapy. 


Summary 

The hazards of radical neck surgery fol- 
lowing radiation therapy are discussed with 
emphasis on carotid artery complications. 
Four cases of common carotid artery rupture 
and ligation with no subsequent neurological 
sequelae are presented. The authors believe 
that in radiated cases a pedicle flap should 
be raised at the time of dissection, and, if 
necessary, the radiated skin should be sacri- 
ficed with the specimen. 


Conclusions 

1. Rupture of the common carotid artery 
following radical neck surgery in radiated 
patients 1s not unusual. 

2. Common carotid artery ligation does 
not carry with it the previously supposed 
mortality and morbidity. 

3. Adequate surgery should be the treat- 
ment of choice for accessible lesions in the 
head and neck, with radiation reserved for 
surgically inaccessible lesions and as pallia- 
tive treatment. 

4. The more frequent use of pedicle flaps 
in the event of skin necrosis following sur- 
gery in radiated necks can reduce morbidity. 

C. Kiehn, M.D., granted us permission to include 


two patients (Cases 2 and 3) in our series. 


2060 E. 9th St. (16). 
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Human Ears 


JOSEPH SATALOFF, M.D., Philadelphia 


A chelating agent is an organic compound 
capable of forming a stable complex with a 
multivalent positive ion such as calcium. In 
this process, coordinate bonding occurs in 
some of the atoms forming the ring, as a 
result of which the calcium becomes such an 
integral part of the complex that it loses its 
ionic properties and cannot be precipitated 
by commonly used precipitating agents. 

This ability to bind calcium enables certain 
chelating agents to be used in the body to 
decalcify bone,! to remove calcium deposits 
in the cornea,” and to remove urinary calculi 
(experimentally ).* Many new uses are now 
being reported. The agent is presently ad- 
ministered intravenously, and, if properly 
given, can produce good results without caus- 
ing hypocalcemia or any other notable ad- 
verse effects in the body. 

In exploring the use of a chelating agent 
in otosclerosis, at least four objectives be- 
come theoretically possible: 

1. To make surgical mobilization of the stapes 
more certain by previous resolution of oto- 
sclerotic areas around the footplate with loca! 
application of a chelating agent 
To prevent refixation of surgically mobilized 
footplates by intermittent or continuous ap- 
either locally or 


plication of the agent 
systemically 
3. To cure otosclerosis by systemic administra- 
tion of an agent that has specific affinity for 
otosclerotic areas 
4. To prevent otosclerosis from developing in 
susceptible persons by systemic administration 
of a suitable chemical agent. 
Enough work of a preliminary nature has 
been done to suggest the possibility of ac- 
complishing at least the first objective. 


Submitted for publication Dec. 12, 1958. 

From the Department of Otolaryngology, Jef- 
ferson Medical College. 

Read before the Philadelphia Laryngological 


Society, Feb. 3, 1959. 


Observations on the Use of Edathamil Disodium in 


During the past three years | have been 
investigating the effects of chelating agents 
in the ears of animals, cadavers, and patients 
with clinical otosclerosis. A previous report 
concerned itself with the effects of chelating 
agents upon stapes removed from human 
cadavers.* It was demonstrated that, by 
applying a chelating agent locally, the nor 
mal stapes footplate can be decalcified and 
softened without altering its shape or affect 
ing the crura. The outer rim of the foot 
plate was the first portion to be affected. 
Such findings gave hope of being able to 
soften otosclerotic areas around the foot 
plate by applying a chelating agent locally 
to that surgical mobilization might become 
more certain in many cases and possible in 
some cases that are not now successful. 

A number of chelating agents were eval- 
uated, and edathamil disodium (disodium 
ethylenediaminetetraacetic acid) was selected 
as the most suitable for use in the middle ear. 
This agent was then studied at various con- 
centrations and pH and with different ve 
hicles to determine the solution most effective 
as a decalcifier and least irritating in’ the 
middle ear. The concentrations tested were 
1%, 2%, 5% and 10%, and pH was varied 
from 5 to about 8. The vehicles used included 
normal saline, an oxycholesterol-petrolatum 
ointment base (Aquaphor), and polyvinyl 
pyrrolidone (PVP). 

The decalcifying effects were evaluated 
roughly by finding the time each solution 
took to soften a stapes footplate removed 
from a fresh cadaver. The effects upon 25 
human middle ears were evaluated by apply 
ing the various solutions through large per 
forations in the tympanic membranes or by 
wrapping saturated wicks around exposed 
ossicles. At first only small amounts of the 
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agent were touched to the promontory wall, 
but later the entire middle ear was filled with 
certain solutions when it became evident that 
very few adverse effects were produced if 
the proper pH was maintained. 

The most effective and least irritative solu- 
tion so far utilized is 5% edathamil disodium 
at a pH of 7.3 or 7.4. This solution of 
edathamil disodium was then used in more 
than 30 ears of living patients with oto- 
sclerosis to investigate further any effects 
upon the middle and inner ear and particu- 
larly upon otosclerotic areas of bone. 

Observations were made during stapes 
mobilization surgery, using a Zeiss operating 
microscope. The exposed middle ears of 
more than 12 patients were filled with eda- 
thamil disodium for periods from 10 minutes 
to 24 hours. (The latter was accomplished 
by intermittent injection through a_ plastic 
tube left under the skin flap.) Direct exam- 
ination of the treated middle ears after 24 
hours’ exposure was done by lifting the flap. 

In practically none of the patients was 
there any significant injection of the mucosa 
even after 24 hours’ exposure. There was 
also no evidence of vertigo or nystagmus 
even when pledgets soaked in the solution 
were packed as deeply as possible into the 
round window niche. It is not yet established 
whether this apparently innocuous effect in 
these specific cases was because edathamil 
disodium is harmless to the labyrinth or 
because it was not transmitted through the 
mucosa of the middle ear or round window 
membrane. Efforts to establish the latter in 
animals and man are now also under way. In 
my experience, this particular solution of 
edathamil disodium has practically no notable 
adverse effect upon the mucosa of the middle 
ear except to cause a thickening after long 
exposure. Its effect upon the open labyrinth 
is still under investigation in animals. It can 
be stated, however, that solutions that are 
much lower than 7.3 in pH can result in a 
marked labyrinthitis. Since autoclaving may 
change the pH, it is essential that it be 
measured after sterilization. Until more in- 
formation is available concerning the effects 
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of chelating agents upon the labyrinths of 
animals, such agents should not be used 
indiscriminately in middle ears where there 
is a defect in the footplate or where peri- 
lymph is visible. 

Edathamil disodium seemed to be more 
effective when the mucosa was removed from 
the exposed bone than when left intact. In 
several patients on whom it was not possible 
to mobilize the stapes because of excessive 
fixation, a small piece of absorbable gelatin 
sponge (Gelfoam) or absorbent cotton was 
placed directly over the footplates without 
removing the mucosa and then kept soaked 
with edathamil disodium for approximately 
24 hours by means of a polyethylene tube 
extending into the external canal under the 
eardrum flap. When the gelatin sponge or 
cotton was removed and the ears examined, 
a slight thickening of the mucosa without 
significant injection was noted, but there was 
little noticeable effect upon the underlying 
bone as compared with the effects obtained 
when the mucosa was removed and the ex- 
posure repeated. (In performing such ex- 
periments, care was taken to remove all of 
the visible fibers of absorbent cotton.) While 
I believe it is preferable to have the solution 
in direct contact with the bony footplate and 
nearby otosclerotic area, it is quite possible 
that in some ears the mucosa around the 
footplate is so thin that it may readily permit 
the solution to act upon the underlying bone. 

In order to compare the effect of edathamil 
disodium on otosclerotic bone with that on 
normal bone, five patients were selected who 
had not responded to surgical stapes mobili- 
zation because of overwhelming fixation of 
In all these ears the heads 
of the stapes were disarticulated and_re- 


the footplates. 


moved along with the crura, permitting un- 
obstructed views of the footplate regions. 
In two ears the mucosa was removed from 
the anterior half of the footplates and also 
from the nearby promontories and the oto- 
sclerotic areas anterior to the anterior crura. 
In two ears the mucosa was removed from 
the entire footplates as well as from the 
promontories and anterior otosclerotic areas. 
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In one ear the mucosa over the promontory 
was not removed. Wicks of cotton saturated 
with edathamil disodium were then placed 
upon the exposed bone and kept saturated 
for 24 hours through a polyethylene tube. 

Examination of these ears after 24 hours’ 
exposure clearly indicated that otosclerotic 
areas are much more affected by edathamil 
disodium than is normal bone. In all in- 
stances, the areas that appeared otosclerotic 
and were previously hard, resisting firm 
penetration with the pick or even chisel, now 
seemed much softer. The top layers could 
be peeled or chipped off like peeling a thick 
skin from an orange. The adjacent normal 
bone, on the other hand, was comparatively 
little affected. None of these patients ex- 
perienced any vertigo or untoward reac- 
tions, except that two patients complained 
of a bitter taste in the throat when excessive 
amounts were introduced through the poly- 
ethylene tube. 

In one of the patients the ear was re- 
operated on one month after treatment with 
edathamil disodium, and the area exposed 
was found to be still soft and easy to pick 
out. It was readily possible to penetrate into 
the oval window out a 
reasonably adequate area into which a mu- 


area and scrape 
cosal covering and an artificial stapes-like 
prosthesis could be inserted and attached to 
the incus. The promontory was not visibly 
affected. In another patient the ear was re- 
operated on six months later. While there 
seemed to be more firmness in the area than 
had been found immediately after exposure, 
it was still possible to create an oval window 
by gentle picking. It is probable, however, 
that the area was recalcifying. 

While I have had a number of patients 
whose hearing has been improved by mobil- 
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izing the softened footplate after applying 
edathamil disodium locally, audiograms and 
case histories are intentionally omitted from 
this report. All my studies to date have 
been in the nature of pilot experiments, and 
there is no intention of advocating this solu- 
tion as a tested therapeutic agent for oto- 
sclerosis at the present time. 


Summary and Conclusions 

After a series of pilot studies on animals, 
on cadavers and on living patients, over a 
three-year period, the chelating agent that 
seemed most effective and least irritating 
was a 5% solution of edathamil disodium at 
a pH of 7.3 or 7.4. 

Results were better when the mucosa was 
removed than when it was left intact. 

Otosclerotic areas seemed much more af- 
fected than normal bone, 

Much additional work is needed before 
edathamil disodium, or any other chelating 
agent, can be advocated as a workable thera 
peutic agent in the treatment of otosclerosis. 

The following during the past three years have 
significantly aided this investigation: Dr. John 
Zapp, Dr. Fred Harbert, Dr. H. Menduke, The Iso 
Sol Company, Mr. Philip Van Itallie, Dr. M 
Seven, Dr. R. Gwinn, and Mr. Joseph Rosengarten. 

1721 Pine St. (3). 
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Laryngeal Vibrations: Measurements of the Glottic 


Wave 


Part 


Physiologic Variations 


ROLF TIMCKE, D.Sc.; HANS von LEDEN, M.D., and PAUL MOORE, Ph.D., Chicago 


Part | of this report on Laryngeal Vibra- 
tions, which was published recently inthis 
journal,® presented detailed measurements of 
the glottic wave for the normal vibratory 
cycle. Vor this study, a series of normal 
subjects were photographed with an ultra 
high-speed Fastax camera during controlled 
episodes of phonation, and these films were 
subjected to frame-by-frame analysis. Se- 
lected pictures from typical scenes were en- 
larged for accurate measurements, and a 
number of interesting new observations re- 
garding the normal vibratory cycle were 
recorded, The published data include quan- 
titative information regarding the influence 
of intensity, pitch, and register the 
vibratory pattern. 

The results were transcribed graphically 
in norm measures as indicated on Figure 1. 


The terms “open quotient” and “speed 


Submitted for publication July 8, 1958. 

Dr. Timcke now residing in Hamburg, Germany. 

From the Laryngeal Research Laboratory of the 
William and Harriet Gould Foundation and North- 
western University Medical School 
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Fig. 1. — The vertical 1007, 
axis, or glottal width, 
represents the lateral ex- 
cursion of one vocal cord 
as percentage of maximal 
opening. The horizontal 
axis indicates the time 
(T) in fractions of one 
vibratory cycle. Measure- 
ments from successive 
frames are indicated by 
X marks within the curve. 
The rising section of the 
curve depicts the opening 
phase; the declining sec- 
tion the closing phase, and 


Glottal Width 


Opening / 


quotient” * were employed to describe the 
relationship between the different phases of 
the vocal cord movements in each cycle. 
lor a review of the pertinent literature, 
and for additional details regarding the tech- 
nique, findings, and conclusions of this in- 
vestigation, the interested reader is referred 
to Part | of this article. 
Physiologic Variations 

Part I] of our report again presumes a 
normal organ of voice production and nor- 
mal function. 
are presented to demonstrate some of the 
patterns 


representative graphs 


extensive and varied vibratory 
which form the vocal response of the larynx 
to the exigencies of our daily life. As in 
Part 


sections, and each group is analyzed sepa- 


I, the material has been divided into 


rately. A comparison of each graph with 
* Open Quotient : 
0'O= Fraction of cycle during which glottis is open. 


~ Duration of entire cycle 
Speed Quotient : 
S.O. Time of abduction or lateral excursion _ 
se Time of adduction or medial excursion 


* Approximation 


the horizontal section the 
period of approximation. 
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LARYNGEAL VIBRATIONS 


Fig. 2. — Subject T. 
Phonation: inspiratory. 
Register: chest. Pitch: 
low. Intensity: weak. 


the normal vibratory cycle in the chest reg- 
ister and at medium pitch and _ intensity 
(Fig. 1) reveals the significant findings. 

A. Inspiratory Phonation.—Figure 2 is 
typical of easy inspiratory phonation at low 
intensity. While this type of sound is not 
commonly heard per se, it is frequently pro- 
duced during laughter, crying, or other emo- 
tional vocal manifestations. The arytenoid 
cartilages do not approximate fully in this 
type of phonation, but leave a small triangu- 
lar opening posteriorly, similar to that ob- 
served during a stage whisper. 

Speed Quotient: The most pronounced 
characteristic of this curve is the striking 
relationship between the opening and clos- 
It is apparent that the vocal 
cords separate (or abduct) much 
slowly than they close (or adduct). Quan- 
titatively speaking, this configuration results 
in an extremely high S. Q. of 3.2. 

Opening Phase: This portion of the glot- 


ing phases. 
more 


tic wave presents a fairly well-defined con- 
vex hump. As indicated in Part I, this 
finding is commonly observed during the 
slower phase of the vibratory excursion. 
Closing Phase: After a gradual accelera- 
tion during the early part of this phase, the 


speed remains almost constant until the cords 
have reached the midline. 

Period of Approximation: In inspiratory 
phonation, the period of approximation. is 


relatively long. In this curve the O. Q. 
measures only 0.63. 

At first glance, these findings of a very 
high S. Q. and a relatively low O. Q. at 


Timcke et al. 


weak intensity appear to violate the con 
cepts which were so convincingly demon- 
strated in Part I of this article for the 
normal vibratory cycle. These data proved 
a direct relationship between intensity of 
phonation and speed quotient normal 
voice production, and an inverse ratio be- 
tween loudness of voice and opening quo- 
tient. In other words, weak intensity should 
be associated with a low S. Q. and a rela- 
tively high O. Q. 

This apparent contradiction is readily 
explained by a brief reference to the aero- 
dynamic principles which distinguish in- 
spiratory phonation from ordinary sound 
production. In the former, two different 
factors supplement each other: the sucking 
effect of the Bernoulli phenomenon, and the 
closing effect produced by the anatomical 
configuration of the vocal folds, 
of the shape of these structures, static air 


Jecause 


pressure above the cords in_ inspiratory 
phonation tends to force the cords together. 
In contrast, the subglottic pressure of nor 
mal, expiratory phonation produces the op 
opening of the glottis. 

B. Low Harsh Voice. 


posite effect 
Figures 3 and 4 
are representative of the vibratory cycle dur- 
ing the production of low, harsh sounds. 
In these cases the harsh sound was produced 
deliberately and in sustained manner, 
which is sometimes described as a “vocal 
fry.” The harsh quality of the sound ap- 
pears to be caused by a parallel tone of low 
frequency, which is audible in conjunction 
the tone. [electroacoustic 


with primary 
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Subject T. 
“vocal fry.” 
Register : Pitch : 
low. Intensity: weak. 
O. Q.: 0.8 and 0.4. S. Q.: 
1.0 and 1.0. 


Fig. 3. - 
Phonation : 
chest. 
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measurements reveal the frequency of this 
low additional tone to be one-half the fre- 
quency of the fundamental pitch, which is 
associated with the specific sound under in- 
vestigation. 

On the basis of further studies,’ it is our 
opinion that this type of phonation is often 
erroneously diagnosed by the clinician as 
ventricular dysphonia. 

General Outline: The shape of these 
curves is striking and extraordinary. [ach 
graph depicts two openings of the glottis 
during one vibratory cycle, and the config- 
uration of these two movements differs 
significantly. 

An extensive investigation of the perti- 
nent film strips and the associated record- 
ings confirms the physical accuracy of these 
graphs. While at first inspection each glot- 
like a complete vibra- 
that 


tal opening appears 


tor, cycle, closer study reveals 


100% 


05 T 


alternating vibrations are similar in appear- 
ance and that each set of two movements is 
followed by a prolonged period of approxi- 
mation. In other words, the vibratory pat- 
tern changes periodically, the factor in this 
instance being 2. 

Electroacoustic measurements of — the 
sound recording accompanying Figure 3 in- 
dicate that the sound had a frequency of 
approximately 150 cps before the change 
to the “vocal fry” occurred. The length 
of the complete vibratory cycle on the 
graph, however, corresponds to a frequency 
of 75 cps, evidence that the strident quality 
of the sound is related toa “subharmonic” of 
the fundamental tone. 

Amplitude: The maximal amplitude, or 
widest opening of the glottis, differs sub- 
stantially between the two vibrations on 
each graph. In Figure 3 the amplitude of 
the first excursion is 25% smaller than that 


Fig. 4. — Subject B. 
Phonation : fry.” 
Register: chest. Pitch: 
low. Intensity : medium. 


“vocal 
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of the second glottal opening. In Figure 4 
the second vibratory movement again ex- 
ceeds the first by more than 20%. 

Speed Quotient: In spite of the different 
amplitudes, it is of interest to note that 
the speed quotients of the two vibrations in 
Figure 3 are equal: in each case the S. Q. 
measures 1, 

In ligure 4 there is again a surprising 
similarity between the opening and closing 
phases of each vibratory movement, par- 
ticularly if the asymmetry of this curve is 
taken into consideration. 

Period of Approximation: Both graphs 
show a significantly different duration of 
the respective periods of approximation 
which follow the individual vibratory move- 
ments. In each instance, the first excursion 
is followed by a relatively short period of 
approximation, while the second period of 
approximation takes up almost two-fifths 
of the entire combined cycle. Thus, the 
measurements for the open quotient in [ig- 
ure 2 are 0.80 and 0.40 respectively, which 


produce the clinical impression of a synco- 
pated beat on the motion pictures. 


Figure 4 presents a slightly different pic 
ture, because the vocal cords do not approxi- 
mate fully at the completion of the first 
This asymmetry renders 
of the 


glottal opening. 


quantitative measurements open 
quotient unsatisfactory. However, clinically, 
this same arrhythmia produces even 
greater feeling of syncopation during the 


projection of the film strips.* 


100%} 


Fig. 5 — Subject S. 
Phonation: staccato. Reg- 
ister : Pitch: low. 
Intensity: medium. 


50 


chest. 


Top of the Curves—Longitudinal Waves : 
While the two vibrations in Figure 3 show 
a soft rounded top, the two curves in lig- 
ure 4 present flat, even plateaus. As _ in- 
Part | of this these 
plateaus are the result of 
opening waves” which travel 
length of the vocal cords. It 
pression that the strong longitudinal open 
ing waves in this case are at least partly 
responsible for the marked variance in pat- 


dicated in article, 
“longitudinal 
along the 


is our im- 


tern. 

These examples prove conclusively that 
human vocal cords are capable of providing 
multiphasic patterns of vibration. They 
thereby confirm an earlier supposition of 
one of us (R. T.*), who had discovered a 
periodic change of the vibratory pattern on 
an artificial larynx (Helmholtz type) with 
certain differences in tension between the 
two artificial “vocal cords.” 

A transition- 


C. Staccato—Transitional. 


sound involuntarily 


al, harsh 
during the emission of several, sharp, stac 
cato tones, is pictured graphically in l’igure 
5. The time of this phenomenon was _ too 


produced 


short to permit accurate acoustic measure 
ments of its components, but the funda 
mental staccato note carried a frequency of 
just under 200 eps. 

General Outline: It is readily apparent 
that Figure 5 portrays the same biphasic 
pattern of vibration as the previous two 
this 


graphs. However, in instance, the 


similarity between the two vibrations in each 


\/ 
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Fig. 6. — Subject T. 
Phonation: laughter. 
Register: chest. itch: 
medium. Intensity: weak. 
10. 


6 OST 


cycle is much more striking, so much so 
that the two peaks are almost identical in 
configuration, 

Amplitude: The two separate excursions 
show exactly the same amplitude. 

Speed Quotient: The relative speeds of 
the two opening and closing phases almost 
duplicate each other. This similarity 1s all 
the more remarkable since the vocal cords 
do not return all the way to the midline 
at the completion of the first vibratory 
movement. 

Period of Approximation: The asym- 
metry of the vibratory pattern does not per- 
mit quantitative measurements of the open 
quotient. However, the syncopated pattern 
of the vibratory cycle is plainly evident, with 
the second period of approximation con- 
suming over one-third of the total cycle. 

This graphic illustration indicates beyond 
doubt that periodic changes of the vibratory 


4 
100% 


Fig. 7. — Subject M. 
Phonation: cough. Regis- 
ter: chest. O. Q.: (1.0). 
Q.: 06/7. 


pattern occur involuntarily during the mani- 
fold laryngeal adjustments of our daily ex- 
istence. Further studies are in progress to 
determine the physical and acoustic signifi- 
cance of this phenomenon. 

D. Laughter.—Figure 6 one 
vibratory cycle from a peal of light laughter. 
While laughter contains both expiratory 
and inspiratory elements, this scene was 
selected from the expiratory sequence. 

Speed Quotient: In this instance, the vo- 
cal cords abduct at the same rate at which 
they return to the midline—a speed quotient 
of 1. 

Period of Approximation: This phase of 
the vibratory cycle is quite long, with an 
open quotient of 0.55. 

While the accompanying sound recording 
identifies this sequence definitely as an easy 
laughter, this graph pictures the real action 
in the larynx. As indicated by the fairly 


depicts 
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8. — Subject F. 
coup de 


chest. 


Fig. 
Phonation: 
glotte. Register: 
Pitch : medium. Intensity : 
medium. O. Q.: (1.0). 


50% 


03 


0 


high speed quotient and the low open 
quotient, the vocal cords were moved by 
a force of at least medium intensity. 
These measurements emphasize the observa- 
tion of vigorous changes in the larynx 
noted in ultra-slow-motion pictures during 
even the mildest laughter or clearing of the 
throat. 

Abduction.—During sustained phona- 
tion it is, of course, impossible to produce 
vibrations with the cords in a position of 
abduction. To permit this type of investiga- 
tion, a photographic trick was employed. 
Taking advantage of our ultra-high-speed 
camera and the resultant ultra-slow-motion 
pictures, we studied the vibratory pattern 
of the vocal cords toward the end of cer- 
tain explosive sounds. At this point of 
the action, the vibrating vocal cords had 
separated in abduction, but had not yet 
come to Ixamples of this type are 
the following: a cough (lig. 7), a coup 


rest. 


~, 


T 
de glotte (Fig. 8), and a stressed termina- 
tion (or corpetto de voce) (Vig. 9). 

General Outline: The general outline of 
all three graphs is quite similar. In each 
case the vibratory excursion is confined to 
the lateral parts of the glottal opening, with 
gentle slopes representing the subsiding 
movements of the vocal cords. 

Speed Quotient: The speed quotients are 
quite similar, varying from 0.67 in ligure 
7 to 0.65 in Figure 9, and 0.59 in Figure &. 

Closing Phase: The closing phase of 
each graph again presents a poorly defined 
convex hump characteristic of the slower 
phase of the vibratory excursion. 

Period of Approximation: Since — the 
vocal cords do not approximate on any of 
these graphs, the open quotient has, of 
course, the fictitious value of 1. In Figure 9, 
there is a slight dip at the end of the 
vibratory cycle, which represents a weak 
flutter of the flaceid vocal cord. 


Fig. 9 Subject S 


Phonation: stressed ter 
mination. Register: chest 
Intensity 


(1.0) 


Pitch : medium 
medium. O. ©.: 
S. Q.: 0.65 
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Timcke et al. 
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Again, the speed quotient in this group 
of cases requires additional comment. While 
the values of the speed quotient in_ this 
group are quite low, they are not as low 
as one would anticipate from the great 
relaxation of the vocal cords. The explana- 
tion lies in the reduced influence of the 
subglottic air pressure, which differs mark- 
edly from that of sustained phonation. 


Conclusions 


1. Structure of Vocal Cords.—The ana- 


vocal cords 


tomical configuration of the 
plays a significant role in the production of 


the vibratory pattern, as demonstrated by 
the example of inspiratory phonation. 

2. Air Pressure. 
sure, both static 
considerable influence on the individual com- 
ponents of the vibratory cycle. 

3. Multiphasic 
changes of the vibratory pattern 
Biphasic vibra- 


Changes in air pres- 


and dynamic, exert 


Vibrations. — Periodic 
occur 
during voice production. 
tions are typical of low, harsh sounds, which 
contain strong subharmonic, the 
described cases one-half the frequency of 
the fundamental wave. Transitional periodic 
changes also occur during complex laryngeal 


adjustments. 
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4. Explosive Sounds.—Laughter and 
other explosive phenomena, such as clearing 
of the throat, require a more forceful effort 


than their sound effect would indicate. 


Results of Investigation 

Previous observations regarding the effect 
of air pressure and structural changes upon 
the vibratory pattern were confirmed. 

The wide range of laryngeal adjustments 
to the demands of daily use are stressed. 

New observations are presented regarding 
the occurrence of multiphasic vibrations 
during normal voice production, A thorough 
search of the literature reveals no reports 
of similar observations. 

30 N. Michigan Ave. (Dr. von Leden) 
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Electrocutaneous Perception of Speech Sounds 


M4X NELSON, Ph.D., East Lansing, Mich. 


There is a possibility that within the cuta- 
neous sensory receptors lies a means of aid- 
ing the deaf in the understanding and 
production of speech. The theory for this 
is that sounds have their own inherent 
characteristic patterns and will feel different 
or can be altered in such a way that they 
will feel different to the touch of the ob- 
server. 

The purpose of this study was to deter- 
effectiveness of differentiating 
electrodes to 
transducer with a 


mine the 
vowels cutaneously by 
compare 1-electrode 
2-electrode transducer. 


Background 

Previous Studies—In 1947, Anderson ! 
conducted a series of exploratory tests in 
which several subjects participated. He 
reported that it was possible to feel differ 
ences between such words as Joe, toe, sew, 
how, now, cow, blue, and new. These tests 
were of a qualitative nature. 

In another series of tests, Anderson uti- 
lized the vowel and consonant word lists of 
Fletcher and Steinberg.2 The conclusion 
from this testing activity was that real dis 
crimination resulted. In a parallel field of 
vibrotactility, R. HH. Gault # others 
experimentation 1924 


and 
conducted from 
through 1937. 

Preliminary plan 
of experimentation was to record signals on 
a magnetic tape recorder and transmit these 

Submitted for publication Aug. 11, 1958. 

This stuly was the doctoral dissertation for the 
Ph.D. degree granted by the University of Mich: 


gan in 1950. 


signals to subjects wearing a 1- or 2-elec 


trode unit for tests of cutaneous differen 
tiation. Vowel sounds were used as speech 
signals. The vowels were subjected to a 
process of compression in order to make 
them suitable for electrocutaneous recep 
tion. 

The experimental design required that 
strict controls be exercised in the produc 
tion and recording of the vowels, permitting 
the only varying factor to be the nature of 
the vowel. 

Design of Equipment. 
equipment were built specifically for this 
experimentation. These follows : 
the coaxial electrode, an electronic timer 


Four pieces of 
were as 


device, a 1-electrode amplifier, and a 2-elec 
trode amplifier, 

The coaxial electrode was constructed of 
brass and set in a rubberized plastic com 
position which had canvas ties at either end 
The 


diameter of 1 in.; the 


for fastening to a skin area. inner 
conductor had a 
outermost dimension of the outer conductor 
was 3, in.; the intervening space between 
the two conductors was %%4 in, 

The 1-electrode unit was a conventional 
amplifier and was constructed so that it 
responded to the range lying between 100 
eps and 4,000 eps. A safety factor was 
incorporated to cut off transient peaks which 
mught be painful. 

The 2-electrode unit was constructed so 
that one electrode received frequencies be 
tween 100 eps and 800 eps while the other 
frequencies 
The 800 


electrode responded to those 
between 800 cps and 4,000 eps. 


cps cross-over in frequency was based on 
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A, 


vowel energy concentration research done 


with the sound spectrograph.* 

The electronic timer device permitted the 
selection of two electrical signals in any 
combination for The 
length of the signal, the spacing between 
two signals, and the period between succes- 


comparison — tests. 


sive intervals could all be varied independ- 
ently of each other. 

The other equipment and accessories used 
were standard laboratory equipment. 

Recording Process.—TYhe process of re- 
cording a suitable speech signal on tape 
presented a major problem. In addition, an 
evaluation had to be made of the most effec- 
tive manner of presenting the voice for 
electrocutaneous reception by the skin. 

A series of exploratory tests was con- 
ducted to determine what changes should be 
made in the signal, what the duration of 
the signal should be, and what method of 
intensity control should be used. 

Modification of Voice Signals.—Natural 
voice was used at first in the utterance of 
vowel sounds. This resulted in a cutaneous 
sensation which was generally unpleasant 
because of the presence of sharp points 
within the signal. 

Next, the natural voice was subjected to 
compression and to an equalization process. 
Compression reduces the volume range by 
_ together low- and high-level sig- 


pushing’ 
Speech equalization boosts the high 
fre- 


nals. 
frequencies since normally the low 
quencies are stronger. This method proved 
to be undesirable because of the unpleasant 
feeling that it caused. The unpleasantness 
of feeling was the reason for not trying 
speech equalization alone. 

Finally, a third method was tried in which 
the speech equalizer was removed but com- 
pression was retained. This process proved 
to be the most effective from the standpoint 
of test results and subjective feelings. 
Control.—Preliminary experimen- 
tation was conducted in order to determine 
the optimum length of the signals. As a 


Time 


result, an electronic device was built which 


automatically performed the following 


duties : 


72/446 


M. A. ARCHIVES OF OTOLARYNGOLOGY 


1. It removed the initial and final aspects 
of the vowel sound. This was done to elimi- 
nate clues which, although present in the 
onset and cessation of a sound, might not 
be inherent in the vowels themselves. 

2. It controlled the duration of a signal, 
the time interval between two signals, and 
the time between pairs of signals. The 
timing of a single pair of signals was as 
follows: vowel 1—0.5 second, silence—0.3 
second; vowel 2—0.5 second,  silence—2 
seconds, 

Intensity Control.—It was necessary to 
determine how the skin responds to this 
kind of stimulation in order to devise an 
effective means of intensity control for skin 
stimulation. Two methods of intensity con- 
trol were tried out. One method was that of 
equating the peak-to-peak amplitude of a 
sound wave by means of the oscilloscope. 
The other method, the root mean square, is 
a technique of equating sounds by deter- 
This 
was accomplished by using a properly cali 
brated voltmeter. [Experimentation indicated 
that the peak-to-peak amplitude method was 
the more effective means of intensity con- 


mining the average power in them. 


trol. It more closely approximated the re 
sults of subjective judgments that had been 
made by the subjects. 


Procedure 


Subjects —Ten normal persons participated, eight 


female and two male. They all college 


students or college graduates. 
Materials and Testing Procedures—The vowels 


were 


used were those in the following words: meet, mit, 
mate, met, mat, father (first 
(first vowel), cook, and cool. 
divided into two comparable groups. 
within each group were combined into all possible 
pairs. 

The procedure for the experimenter to 
work with two groups of subjects consisting of 
five people in each group. Each subject experienced 
unit and the unit 
equal number of times of the total of 20 situations 


vowel), all, obey 
These vowels were 
The vowels 


was 


the 1-electrode 2-electrode an 
Each daily meeting consisted of a practice session 
of 15 minutes which was followed by three tests 
of 2 minutes each. If, according to a prearranged 
order of randomization, the 1-electrode unit was to 
be used, it was placed on the dorsal area of the 
left forearm of the subject, midway between the 
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elbow and the wrist. If the 2-electrode unit was 
to be used, it was attached to the same area but 
separated a definite distance. Electrode paste was 
used to lower skin resistance. It consisted of 
sodium chloride, potassium bitartrate, powdered 
pumice and surgical lubricant. The tape recorder 
was adjusted to transmit the prepared signals 
through an amplifier to the electrode and to the 
subject. The subject was able to regulate the 
intensity level of the signal at any time. 

During the learning session, the experimenter, 
who monitored the proceedings with an earphone, 
would state whether the two signals had been the 
same or different. The subjects felt the signals, 
made their own decision, then heard the experi- 
menter’s answer. 

During the test, the subject would indicate on a 
specially prepared test blank if the two vowels felt 
the same or differently. There were no replayings 
of the test recording, and no comments were made. 
After the test was completed, the subjects gave the 
test paper to the experimenter, who graded them 
in private. 


Results 

The data can be considered most effec- 
tively by asking the following questions : 

1. Do all vowel sounds lend themselves readily 
to electrode differentiation ? 

2. Is the 2-electrode system superior to the 1- 
electrode system ? 

3. Do all subjects perform equally well with the 
2-electrode system ? 

4. Do all subjects perform better on the 2- 
electrode system than on the 1-electrode system? 

Vowel Comparison. 
sounds apparently do not lend themselves 
readily to electrode differentiation. In using 
as a criterion the group average score for 
the l-electrode system of 59 points (out 
of a possible 90) and the 2-electrode score 
of 68 points (out of a possible 90), it 
was evident that the vowels in six tests 
failed to measure up to either standard. 
These were the vowel pairs in tests number 
6, 9, 10, 14, 16, and 18 (all—at, at—ate, 
father—obey, obey—cool, ate—eat, and egg 

obey). Test 15 (cool—in) was above the 
l-electrode average with a score of 61 
points but was 11 points below the 2-elec- 
trode average. Test 18 (egg—obey)  re- 
sponded poorly to the 1-electrode system 
with a score of 44 points. They improved 
by 23 points when used with the 2-electrode 


Certain vowel 


Nelson 
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system. These sounds are separated by 
three vowels (at, father, all) on the acoustic 
continuum.* Vowels (cool—it) of Test 15 
dropped from a score of 61 points on the 
l-electrode system to 57 points on the 
2-electrode system. This was difficult to 
understand since these sounds are at oppo- 
site ends of the acoustic continuum. The 
other five pairs of vowels (all—at, at—ate, 
father—obey, obey—cool, ate—eat) are lo- 
cated on the acoustic continuum within one 
sound of each other. This would seem to 
indicate that acoustic proximity would be a 
significant factor. However, this was not 
always the case. For example, the vowels 
(egg—father), which have one sound be- 
tween them, responded to the 1-electrode 
system with a 68-point average while with 
the 2-electrode system it averaged 80 points. 
This condition prevailed also in the case of 
the vowels (book—all) in which the 1-elec 
trode average was 66 points while the 
2-electrode average was 82 points. It may 
be concluded that some vowels are more 
readily differentiable cutaneously — than 
others. The reason for this is not apparent. 

Electrode Comparison.—This was done 
by comparing the mean results of the same 
test for each of the two groups of subjects. 
In order for a real difference to exist, be 
tween the mean score of a vowel test on the 
l-electrode system as compared with the 
mean score on a 2-electrode system, there 
must be a separation between scores of at 
least eight points. 

Twelve of the twenty tests indicate a 
difference that is greater than the signifi 
cant standard of eight points. In_ three 
other tests the average score was 78, 72, 
and 77 out of 90 for the 1l-electrode system, 
These scores were above the group average 
of 59 points for the l-electrode system by 
19, 13, and 18 points. Thus, they should 
not be expected to improve as much as other 
subjects who had a lower performance level 
on the 1-electrode system. In regard to the 
2-electrode system, the average score from 


each of these three tests was greater than 
* Kat, it, ate, egg, at, father, all, obey, book, cool 
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the group average of 68 points. These 
scores were 69, 76, and 70 points. 

The remaining five tests resulted in low 
scores. However, the vowels of four of 
these tests were located the acoustic 
continuum within one sound of each other. 

Thus, the difficulty in differentiating these 
sounds was understandable. One puzzling 
problem was in Test 15 (cool—it). These 
sounds are at opposite ends of the vowel 
series. It would seem that with their acous- 
tically dissimilar characteristics they would 
be quite differentiable. An additional point 
of interest was that all the average scores 
of the 2-electrode system were above the 
chance level of 45 points. 

Individual Differences Between Subjects. 

It appeared that differences did exist be- 
tween subjects in the way they responded 


on 


to electrocutaneous stimulation. 

Difference in a Subject’s Performance.— 
Seven of the ten subjects had a difference 
between their two scores that exceeded the 
standard of eight points. The differences 
between the scores of two of the subjects 
were not so great; however, the score in 
each instance for the 1-electrode system was 
so much higher than the group average that 
it partly compensated for this. The tenth 
real difference 
2-electrode 


subject did not show a 
between her 1-electrode 
scores; she did, however, have an average 
score for the l-electrode system which was 
higher than the group average. No subject 
on the 2-electrode 


and 


had an average score 


system which was as low as chance (45 


points) or within the range of chance 


(35-54 points ). 


Summary 


Ten normal hearing subjects underwent 


a series of 20 tests each. Each test was 


made up of two vowel sounds which had 
been compressed and were subjected to 
controls of duration and intensity. The 
vowels in each test were presented in a 
random order for a total of 90 combina- 
tions. The subjects made a judgment of 
same or different on each combination. ach 
subject used the 1-electrode system 10 times 
and the 2-electrode system 10 times. Both 
electrode systems were presented in random 
order. An aggregate of 200 tests, compris- 
ing 18,000 combinations of vowels, was 
administered throughout the experimenta- 
tion. 

Statistical tests, analysis of variance, were 
applied to the quantitative data. As a result 
of these analyses, the following conclusions 
would appear to be warranted : 

1. Within the confines of the present 
study it can be stated that it is possible for 
most normal hearing subjects to differentiate 
controlled vowel sounds cutaneously. 

2. The 2-electrode system is superior to 
the 1l-electrode system. 

3. Real differences exist between indi- 
viduals in the way they perceive vowel 
sounds through the electrode systems. 


Michigan State University. 


REFERENCES 


1. Anderson, A. B.: Electrical Stimulation of 
the Skin, Case 38138: A Report to Bell Telephone 
Laboratory, 1947, p. 6. 

Articula- 
8:4], 


2. Fletcher, H., and Steinberg, J. C.: 
tion Testing Methods, Bell System Tech. J. 
1929. 

3. Gault, R. H.: 
Tactual Interpretation of Oral Speech, J. Abnorm. 
& Soc. Psychol. 19:155, 1924. (This is one of 31 
published articles in this area.) 

4. Potter, R. K., and Peterson, G. E.: The 
Representation of Vowels and Their Movements, 
J. Acoust. Soc. America 20 :532, 1948. 


Progress in Experiments on 


c 
Nae 
f 
or 
4 
we 
j 
| 
% 
74/448 


On a purely logical basis it is obvious 
that when middle-ear adhesions prevent the 
ossicular chain from operating in a normal 
fashion the simplest procedure to follow is 
that of somehow breaking up the adhesions 
so that the mobility of the connection be- 
tween tympanic membrane and oval window 
is restored. More than three-fourths of a 
century ago such techniques were tried 
with varying degrees of success. Speaking 
in terms of present-day audiometry, how- 
ever, the techniques for measuring hearing 
were nowhere near as quantitative as those 
existing today and success was measured 
generally in terms of any noticeable im- 
provement in hearing the spoken voice. 
Even with this generous (to the surgeon) 
method of determining ‘ 
gery it was soon obvious that, to be specific, 
attempts to mobilize the stapes to restore 
hearing in cases of otosclerosis were not 


‘successful’ sur- 


restoring hearing in more than about 25% 
of the patients. The “progress” of this form 
of surgery then went through a number of, 
now, very familiar steps. In 1897 Panse!? 


Submitted for publication July 1, 1958. 

Parts of this investigation were reported at the 
Symposium on Stapes Mobilization—Two Years 
Later, as part of the program of the 61st Annual 
Meeting of the American Laryngological, Rhino- 
logical and Otological Society, San Francisco, May 
21-23, 1958. 
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Acoustics of the Opened Periotic Vestibule 


MERLE LAWRENCE, Ph.D.; ROBERT D. BURTON, M.D., and DAVID WOLSK, M.A., Ann Arbor, Mich. 


described the use of chisels to loosen up the 
footplate of the stapes so that it might be 
removed, In a discussion of a later report 
by Panse,? Passow* suggested making a 
small hole in the wall of the labyrinth, and 
in 1898 Alderton* actually made holes in 
the footplate of the stapes. He found no 
improvement and advised against the opera- 
tion, 

This report is not a history of the de- 
velopment of operative procedures evolved 
for the relief of deafness caused by otoscle- 
rosis, mainly because such a review has 
already been done very adequately.® But the 
parallel between what went on more than 
50 years ago and what is written today 1s 
alarmingly remarkable. In 1922. I*remel,® 
having assisted Barany, reported results of 
opening a window in the posterior canal, 
and in 1923 Holmgren? reported on the use 
of a binocular microscope for making open 
ings in the labyrinthine capsule. The final 
development was the highly successful pro 
cedure described by Lempert * of fenestrat- 
ing the horizontal canal and reconstructing 
the middle-ear cavity so as to cover the new 
opening with a skin flap at the same time 
protecting the round window from direct 
sound, 

Because of the success of the fenestration 
operation all others were abandoned until 
the stapes mobilization technique was rein 
troduced. As stated earlier, this procedure 
has the obvious advantage in certain ideal 
cases of restoring the ossicular chain to its 
normal condition, but unfortunately this is 
not always possible. The purpose of the 
investigation reported here is to provide an 
experimental basis for accepting or reject 
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ing some of the history-repeating procedures 
of opening the perilymphatic space in the 
region of the stapes footplate. In the face 
of the successful and highly developed 
Lempert operation it would seem wise to put 
some faith in the judgment of the surgeons 
of 25 to 50 years ago unless experimental 
evidence proves otherwise. 


This series of experiments was designed 
to explore these possibilities, using a tech- 
nique that continuously monitors the coch- 


lear potentials while various middle-ear 


manipulations are carried out. 


Method 


A speaker unit mounted outside a shielded, sound- 
proofed room was driven in the usual way by an 
oscillator-attenuator-power amplifier system. <A 
hard-rubber tube conducted the sound from the 
speaker unit through the shield and walls of the 
room to the animal-operating area. This tube was 
terminated by a small hard-rubber cannula which 
contained concentrically the probe tube of a cali- 
brated WE 640AA_ condenser-microphone-probe- 
tube system which furnished the data for determin- 
ing sound pressures. The cannula and its concentric 
probe tube were small enough to be tied into the 
external meatus of the animal so as to form a 
completely closed system with the speaker unit 
at the other end. 

The cochlear responses of the animal were picked 
up by a platinum-foil electrode placed so as just 
to touch the center of the round-window membrane 
with indifferent electrode in the temporalis 
muscle. These potentials were amplified exactly 
1,000 times by a_ battery-operated amplifier and 
then conducted to a General Radio type 736-A 
Wave the The wave 
analyzer acts as a selective voltmeter tunable to 
any frequency from 0 to 16,000 cps with a band- 


an 


Analyzer outside room. 


width of six cycles. It achieves this selectivity 
by combining the output of a variable frequency 
oscillator with the incoming signal so that the sum 
of the two is always at 50 ke. This signal is passed 
through crystal filters, rectified, and metered. By 
picking up the 50 ke. signal immediately after the 
filters it is possible to utilize practically the entire 
60 db. range of the early analyzer stages. Amplify 
ing this signal and sending it through a Sound 
Apparatus Model SL-4 recorder, the 
from the animal can be monitored con- 


Company 
response 
tinuously with a usable range of 60 db. In addition 
to response-voltage measurements made at various 
frequencies in the usual way on the wave analyzer, 
the continuous-running responses for 1,000) and 
2,000 cps were made on the recorder while various 
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alterations of the middle-ear structures were 
surgically introduced. 

Healthy, normal adult cats were used for these 
experiments. These were deeply anesthetized with 
a solution of diallylbarbituric acid with urethan 
administered intraperitoneally. The bulla was ex- 
posed and opened by a lateral approach, and the 
pinna was removed so as to leave about 10 mm. 
of external canal into which the sound tube with 
its concentric calibrating probe tube was tightly 
tied. Before any surgical alterations of the middle 
ear were undertaken a 3yv. sensitivity curve for 
frequencies between 100 and 10,000 cps was taken 
to serve as each cat’s normal threshold for later 


comparisons. 
Results 


The results of disrupting the ossicular 
chain have been described many times both 
clinically and experimentally,® but, as a pre- 
liminary step in the procedure to follow, 
the incus in the first animal was removed. 
This done by carefully dissecting 
around the tympanic annulus posteriorly 
until the stylomastoid foramen was opened 
and the facial nerve exposed. In the cat 
this foramen lies almost directly posterior to 
the annulus along a horizontal line drawn 
through the middle of the tympanic mem- 
brane. The bone of the region was nibbled 
away with a rongeur until the stapedius 
muscle tendon was exposed, This gives a 
good view of the entire middle ear, the 
stapes, and its footplate. In all operations a 


Jas 


Zeiss operating microscope was used. 

With a small knife the incudostapedial 
joint was severed. The fossa for the short 
process of the incus had already been ex 
posed during the bone dissection, and now 
the tendons holding the short process were 
cut and the incus removed. The stapes was 
intact and undisturbed; the tympanic mem 
brane was normal with the malleus attached, 
and the middle ear was clear of fluid and 
blood. 

igure 1 shows the audiogram of this 
cat as measured by the cochlear potentials. 
This is exactly the extent of loss that 
would be predicted from the many previous 
reports that have been made in cases where 
the ossicular chain has been disrupted. The 
average loss for all frequencies in this in- 
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CAT'S NORMAL HEARING 


LOSS DUE TO DISARTICULATION 
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been given and confirmed for this much — tion; however, it is possible to determine the 
loss in these circumstances is that the drum — acoustic properties of the ear when the incus 
membrane now serves no useful purpose, and stapes are removed completely, but the 


but acts as a barrier to the sound entering tympanic membrane remains intact. 
the external canal. In addition to this the Figure 2 is a running-time record for 
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mental effect of only about 4 db. even with 
the perilymph removed from the vestibule. 
This was recorded merely over a six-minute 
period after removal of the stapes and does 
not show what might have happened to 
hearing over a longer period of time. A 
needle into the round 
window to destroy the endolymphatic sys- 
tem in order to check that the recording 
was not in some way an artifact. Obviously 
it was not. This destruction reduced the 
potentials to the noise level of about Ipv. 


was then inserted 


The explanation of these results probably 
lies in the fact that with no middle ear the 
sound hits both windows a little out of phase 
because of their positions, and it makes no 
difference to the endolymphatic system on 
the oval whether the sound 
comes through a mobile stapes and_ the 


window side 
perilymph to the endolymph contents, or hits 
the membranous labyrinth directly. ( Possi- 
bly bone conduction is also involved at the 
sound levels required under these condi- 
tions. ) 

In previous experiments it has been dem- 
onstrated that, in the absence of a middle 
var, the possession of two open windows 
gives better hearing than that of one opened 
and the other blocked. 
then that, if the round window is normal 
and the stapes fixed, any sort of opening on 
the scala vestibuli side of the cochlear duct 
This 
opening can be achieved by a fenestra in 
one of the canals, a fenestra in the footplate 
of the stapes, or even by removing the 
stapes. Obviously, however, without an os- 


It stands to reason 


would improve hearing somewhat. 


sicular chain or similar advantages achieved 
by plastic reconstruction such a situation 


does not produce normal hearing, merely 
hearing that is better than when only one 
window is mobile. Under certain cireum- 
stances, such as a better than normal inner 
ear, two unimpeded windows may produce 
near normal hearing, but the expected loss 
on the average would lie in the vicinity of 
30 db. or greater. The question remains as 
to whether a hole or crack in the footplate 
of the stapes alters the characteristics of an 
already mobile stapes. 

Figure 3 shows, in a second animal pre- 
pared in the same way as the first, that a 
hole in the footplate of a mobile stapes 
makes very little difference over a frequency 
range of 300 to 10,000 cps; in fact it makes 
the situation a little worse. The running- 
time record for this animal, Figure 4, shows 
the fenestra made at the end of 3 minutes 
10 seconds. There was some bleeding and 
loss of perilymph when this was done, and 
removing this showed an audiometric loss 
of about 4 db. Removing the stapes com 
pletely and absorbing the released blood and 
perilymph made no immediate difference, 
but there was a gradual deterioration of the 
response over the next five minutes. Open- 
ing the vestibule either by perforating the 
footplate or removing the stapes has no 
advantages over a mobile stapes; in fact, it 
has only dangerous disadvantages because 
of the consequent loss of perilymph. 

In a third animal simulation of an actual 
mobilization and subsequent vestibule open 
ing were undertaken. This was done in the 
absence of an effective ossicular chain and 
followed by removal of the tympanic mem- 


brane. 


Fig. 3—The effect of 


BEFORE FOOTPLATE FENESTRATION 


Cat I97R 


footplate perforation in 
a mobile stapes and with 
disarticulated ossicular 
chain. 
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Fig. 4.—A running-time 
record of the same ani- 
mal as Figure 3, showing 
the effect of drilling the 


Tmin 3Bsecs. 


footplate, the effect of re- 
moval of the stapes, and 


subsequent degeneration 


of response. 


RESPONSE IN DECIBELS 


The stapes of this animal was first fixed 
in the presence of a normal ossicular chain 
by the pressure of a needle deeply and 
firmly embedded in the Eustachian tube. 
The crura of the stapes clear the promontory 
by only a fraction of a millimeter, and it is 
possible to wedge the stapes between an 
anchored needle and the promontory without 
The 


dashed line of Figure 5 shows the audiogram 


disrupting the incudostapedial joint. 


under these conditions. The average loss 
between the frequencies of 200 and 1,500 


eps is 45 db. and that for the full range is 
40 db. 

After fixation of the stapes a running-time 
record was started with the response set at 
about 3pnv. so as to keep the sound level 
as low as possible. The tone recorded was 
2,000 cps, a frequency which, apparently, 
this kind of fixation did not hurt as much 
as the lower ones. This record is shown in 
igure 6. 

The first procedure was that of mobilizing 
the stapes. This was accomplished by frac 


Cat 203R 
of 


Fig. 5.—The effect 


CAT'S NORMAL HEARING 
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stapes fixation and the 


improvement subsequent 
to extirpation along with 
the 


and incus. 


tympanic membrane 
In view of the 
hazards and probable de 
the 


labyrinth, 


mem 
the 
fenestration operation is 


generation of 
branous 


recommended in place of 
any procedure that opens 
the vestibule 
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Fig. 6.—A running-time 


IN DECIBELS 


|| BOALE CHANGE, 


record of the events lead- 
ing to the solid-line sen- 
sitivity curve of Figure 
5. When either window is 


blocked under any condi- 


RESPONSE 


tions, the response drops. 


23mine 
turing both crura below the needle anchoring 
The record shows an immediate im- 
Mobilizing 


them. 
provement in response of 12 db. 
the footplate in this manner has also the 
effect of disrupting the ossicular chain, but 
even in view of this there was an improve- 
footplate was then completely 
which, 


ment, The 
removed the 
after the blood and escaping perilymph were 
cleaned up, produced a further improvement 
of about 3 db. 


oval window, 


In order to check on the effectiveness of 
the oval window in favoring sound trans- 
mission under these circumstances the oval 
window was blocked as thoroughly as possi- 
ble by packing it with bone wax. The result 
is shown on the record at the end of four 
minutes of running time. The response was 
reduced to within 3 db. of the level before 
mobilization, Opening the window brought 
the response up to I3pv., an improvement 
of 13 db. from the original condition of 
fixed stapes. At five and one-half minutes 


the round window was plugged with bone 
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24mins 


wax, producing a loss of 6.5 db. Removing 
the plug returned the response to normal, 
indicating that the freedom of both win- 
dows is essential for maximum hearing 
when the incus is removed. Further clean- 
ing of the middle-ear cavity by removing 
blood and escaped perilymph improved the 
than 16 db. above 
necessitated a 


response to 20uv., more 
the original. This 
change on the running record and is so in- 
dicated, A little after eight minutes had 
passed, the tympanic membrane and incus 
were removed, thus taking out the useless 
barrier to sound which had been absorbing 
some of the sound and serving no useful 
Cleaning the middle ear 


scale 


acoustic 
of newly accumulated blood helped the re- 
-now at 40nv., an im- 


purpose. 


sponse 3 db. more 
provement of 22 db. above that obtained 
in the original condition, 

windows were now plugged. 
plugging up the oval window produced a 3 
db. loss, and further plugging of the round 
window increased the loss to a total of 12 
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db. This is still more response than there 
was originally, and this probably reflects 
the ineffectiveness of the two window 
blocks. Since the sound level must, under 
these conditions, be raised to quite a high 
level, there may be some bone conduction 
response also present. 

Unblocking of both windows returned the 
response almost to the 40nv. level again, and 
at this point another sensitivity determina- 
tion was made. There is no indication that 
this situation would have lasted. 

Referring again to Figure 5, the solid 
line shows the audiogram for 12 frequencies 
from 100 to 10,000 cps after mobilization 
of the stapes, in fact, after its complete re- 
moval, and after the tympanic membrane 
had been removed and the middle ear com- 
pletely exposed, There is marked improve- 
ment even with the stapes removed and the 
perilymphatic spaces exposed, and the re- 
sults shown here are better than would be 
expected on the basis of previous experi- 
mentation. It should be kept in mind, how- 
ever, that these experiments are of short 
duration and give no indication of the long- 
term hazards of exposing the inner ear in 
this manner. Unless a skin flap were pro- 
vided to cover the exposed labyrinth and 
to protect the round window from the sound 
source, this procedure of exposing the vesti- 
bule has only dangerous disadvantages. 


Conclusions 


It is an obvious fact that no surgical 
alterations of the ear can do a better job 
of sound conduction than a normal mecha- 
nism, The best that can be done is to restore 
the normal situation as nearly as possible 
by, in the case of an ankylosed stapes, re- 
storing the normal mobility of the chain or 
at least establishing a mobile plunger of 
some sort still attached to an ossicular chain 
and occupying as much of the oval window 
as possible. 

There is no experimental evidence, what- 
soever, when conditions are carefully con- 
trolled, the physical arrangement of the 


Lawrence et al. 


middle ear accurately noted, and audiograms 
made with precisely calibrated equipment, 
that normal hearing persists when the os- 
sicular chain is disrupted.!° This is with a 
mobile stapes; and, if it is fixed, the situa- 
tion is even worse. 

In a middle ear that has no connected 
chain, i.e., has lost the incus, two open 
windows produce better hearing than when 
one is opened and the other closed, as would 
be the case with normal round window and 
fixed stapes, or with mobile stapes and oc 
cluded round window. 

Perforation or removal of the footplate 
to free the oval window has advantages only 
when there is no continuity to the ossicular 
chain, but these procedures open the inner 
ear to infection and allow perilymph = to 
escape. During the last two decades of the 
1800's when the first cycle of stapes mobili- 
zation was at its peak, removal of the stapes 
was tried and abandoned for these very 
reasons.!':!* Tf a mobile plunger in the oval 
window connected to an ossicular chain and 
intact tympanic membrane cannot be es 
tablished, it is far better to do a fenestra 
tion, where good results are predictable and 
continuous loss of perilymph with possible 
degeneration of the membranous labyrinth 
is avoided by the presence of the trabecular 


system of the horizontal canal and the clos 


ing influence of a flap. 
suilding 
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Case Reports 


Extramedullary plasmacytoma is a very 
uncommon neoplasm in the nose and nasal 
accessory sinuses. This is a report of an 
unusual case, which we have followed for a 
period of 12 years, and in which we have 
operated twice, with a different pathological 
diagnosis each time. 

This patient, a 63-year-old white man, was first 
seen about 12 years ago. He gave a history of 
being unable to breathe through the left side of 
his nose. Several years prior to this, he gave a 
history of having nasal polyps removed from this 
side. Examination, at this time, showed the left 
side of the nose to be obstructed with a smooth 
fibrous tumor, originating from the lateral wall 
of the nose and adhering to the nasal septum. 

He was admitted to the hospital, and, under local 
anesthetic, the tumor was dissected free from the 
septum and the lateral wall of his nose and _re- 
moved. The frozen section, at the time of surgery, 
was diagnosed as a adenocarcinoma. The perma- 
nent section, reported later, did not support this 
diagnosis ; however, a positive diagnosis could not 
be made until a slide of the tissue was sent to 
several other pathological laboratories, and, after 
considerable study, the diagnosis of sarcoidosis of 
the wall of the nasal cavity was made. 

The patient was examined at least once or twice 
a year for the following 12 years, without a re- 
currence of the obstruction or tumor until the 
last two years, when there was a gradual swelling, 
and deformity began to occur over the left lateral 
side of the nose externally. The tumor became a 
hard, firm mass, but was not painful. The patient 
ignored this slowly forming tumor, for some time, 
until it eventually became so large it obstructed 
the tear duct on the left side. His vision was par- 
tially obstructed owing to the tumor. He was 
admitted to the hospital for the second operation, 
and a complete physical examination was essentially 
negative except for the tumor on the left side of 
the nose. 


Submitted for publication Aug. 21, 1958. 


Extramedullary Plasmacytoma of the Nasal Cavity 
and Lateral Wall of the Nose 


R. J. McQUISTON, M.D., and D. E. JONES, M.D., Indianapolis 


X-Ray Findings.—X-ray films of the chest 
showed that the diaphragm was smooth on each 
side, and the costophrenic angles were clear; ex- 
cept for a very small fibrocalcified lesion in the 
right upper lung field, the lungs were free of 
active inflammation or metastatic abnormalities. 
The ribs and sternum presented no evidence of 
metastatic disease or osteolytic defects. The 
thoracic spine in the lateral projection revealed no 
pathology. 

AP, Towne, and Left Lateral Views of the 
Skull—These showed the cranial vault was normal 
in size and dimensions. Prominent diploic mark 
ings were present bilaterally, but no definite osteo- 
lytic lesions of the vault or base of the skull could 
be seen, The sinuses were reported as essentially 
negative. 

Operative Procedure-—With the patient under a 
general anesthetic of thiopental (Pentothal) sodium, 
a local infiltration of procaine, the patient was 
anesthetized. An incision was made along the base 
of the nose from the internal margin of the inner 
canthus of the orbit, down to the alar cartilage ; 
the skin and superficial fascia were reflected, and 
a soft tissue tumor mass was found, which was 
very vascular in nature. 

The tumor mass was resected loose, and it  in- 
volved the lateral wall of the nose, which had been 
eroded by the tumor mass, and extended into the 
nasal cavity, involving the anterior ethmoid cells 
This tumor mass was resected free, and the anterior 
ethmoid cells removed. The lacrimal sac was also 
involved by the pressure of the tumor mass, and 
the lacrimal bone under the lacrimal sac was re 
moved and the opening made into the lacrimal sac 
to allow it to drain into the nose. After the tumor 
mass was exenterated, the nose was packed with 
one postnasal pack and three strips of 1 in. iodo 
form packing. The external wound was closed with 
plain No, 00 suture and black silk. He was given 
one blood transfusion, because of excessive bleed 
ing during the surgery. The patient’s condition 
upon completion of surgery was satisfactory 

Postoperative Diagnosis—Soft 
mass involving the lateral wall of the 


tissue tumor 


nose, the 
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soft tissue of the skin and involving the ethmoid 
area. 

Surgical Pathology.—Gross Examination: The 
tissue, which was studied by frozen section, was 
The 


mass was grayish-white and rather fibrous in con- 


poorly circumscribed, and not encapsulated. 


sistency. 

Microscopic E-xamination.—Frozen Section Im- 
pression: Neoplasm, type to be determined. His- 
tologic study shows the presence of a densely 
cellular neoplasm, which is extensively infiltrating 
the the In the better pre- 
served area, the cells are seen to be plasma cells, 
which are arranged in cohesive groupings. While 
these cells are identifiable as plasma cells, they 
differ from inflammatory plasma cells in having 
atypical nuclei, which vary in size and shape and 
in which the cartwheel nuclei are no longer pre- 


soft tissues of nose, 


served. 

The cytoplasm is more abundant, and there are 
scattered mitotic figures. The tumor is moderately 
vascularized, It is poorly circumscribed, and sheets 
and strands and cords are extensively infiltrating 
outward into the soft tissue of the nares. The sur- 


rounding tissue shows fibrosis. Many pools of 
pink-staining hyaline material are noted within the 
tumor. This material is reminiscent of the type 


of protein seen in the renal tubules in cases of 
multiple myeloma. This type of material has stim- 
ulated a considerable foreign-body type reaction. 
In comparing this with previous surgery, received 


in 1946, the process is seen to be essentially similar, 
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except that the plasma cell nature of the tumor is 
not as apparent in the biopsy 12 years ago. 

The neoplasm is interpreted as an extramedullary 
plasmacytoma, a very uncommon neoplasm. The 
definite relationship between this neoplasm and 
multiple myeloma has never been definitely ascer- 
tained. Multiple myeloma should carefully be ruled 
out before the diagnosis of extramedullary plasma- 
cytoma is established. 

Permanent Section Impression: Extramedullary 
plasmacytoma, soft wall 
with associated acidophilic hyalinized material and 


tissues, lateral of nose 


secondary foreign-body reaction. This diagnosis 


was reached after considerable consultation with 
the pathology department, the tissue having been 
studied by several in the area. The diagnosis was 
plasmacytoma. This type of tumor is probably a 
benign tumor; however, it is closely associated with 
multiple myeloma, and in common with it may in- 
volve other areas of the body, such as the skull, the 
sternum, and other skeleton bones. It is not known 
just what relationship it has with multiple myeloma, 
but, according to the pathologist, the 
usually somewhat associated. 

The patient made an uneventful recovery, with 
no deformity following the surgery. It was recom- 
mended that in the future this patient have periodic 
thorough physical examinations with particular at- 
tention to the blood studies and x-ray studies of 
his skull, chest, sternum, and other skeletal bones 
for evidence of an associated developing multiple 


two are 


myeloma. 
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Chondroma of the Larynx 


Report of a Case with Recurrence 


MAURICE SCHIFF, M.D., Oakland, Calif., and M. S. 


Chondromas are among the rare connec- 
tive-tissue tumors of the larynx.’ Gate- 
wood,” in 1942, reported two cases of this 
laryngeal tumor and brought the literature 
up to date with a total of 83. Since then 
several other cases have been published. 
Ryan and Zizmor* reported another in 
1949, which demonstrated additional 
roentgenographic technique for detecting 
these tumors. Link,* in 1949, augmented 
the total of reported cases of this tumor 
to 88. 

The purpose of this paper is to add to 
the literature an unusual case in which a 
28 y after the 


recurrence appeared ars 


original removal. 


Etiology 


Nothing is known as to the cause of 
chondromas of the larynx. However, it 
has been noted statistically that 80% are 
found in men, and the fifth decade is the 
most frequent period of occurrence.* 


Classification 

practical purposes Tobeck’s classifica- 
tion® is probably the most useful. He 
suggested the following: (1) chondromas 
arising from the inner surface of the larynx, 
and (2) those arising from the outer sur- 
face of the larynx. 
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After Twenty-Eight Years 


Symptoms 
The symptoms depend upon the position 
and size of the tumor. If there is an 
encroachment upon the airway, the com- 
plaints will be referable to breathing. 
Hoarseness, cough, and a loss of voice may 
be present. If the tumor mass extends 


posteriorly towards the cervical esophagus, 
symptoms referable to swallowing develop. 
The last mentioned is a less common find 
ing. Since the tumor growth is at a very 
slow rate, the symptomatology is insidious 
and frequently not observed until intercur- 
rent infection or sudden demand from 
exertion precipitates the attack which brings 


the patient to the laryngologist. 


Diagnosis 

Because of the nature of this tumor and 
the late occurrence of complaints, a diagno 
sis is not usually made until the symptoms 
become urgent or an external mass appears 
on the larynx. Laryngoscopy, roentgen 
ography, and physical examination are of 
considerable aid in establishing the diagno 
sis. To obtain a biopsy of this lesion 
endolaryngeally is difficult, as has been noted 
but it 


whenever possible. 


by others, should) be attempted 


Report of Case 


A 68-year-old white housewife was admitted with 


a chief complaint of hoarseness and occasional 
difficulty in breathing. She also had noted a small 
mass growing on the right side of her neck 

\bout 28 the patient 


walnut-sized tumor removed from the throat 


had a 
She 


years previously 


did not know the type of tumor or its location, and 


the operative report of the original surgery was 


unobtainable. However, since then she had been 


condition which had become slightly 


hoarse, a 
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worse in the last two years. About two years prior 
to admission the patient noticed a nodule about 
the size of a small walnut in the right side of the 
neck at the site of the previous tumor, and during 
this time there was little change in the size of the 
mass. She had been experiencing shortness of 
breath for this length of time but attributed it to 
the high blood pressure for which she was under 
treatment. 

The patient gave a history of having been hit 
with a baseball in the throat at the age of 21 years. 
This was 19 years prior to the first operation. 

Physical examination showed a_ well-developed, 
slightly obese woman in no acute distress. There 
was a 2X2 cm., hard, smooth nodule which ap- 
peared to be fixed to the right side of the larynx 
and moved on swallowing; also a dense, old scar 
in the midline extending from the cricoid to the 
suprasternal notch. There were several small, soft, 
palpable lymph nodes in the right cervical chain. 
Indirect laryngoscopy revealed moderate edema of 
the entire laryngeal structures with marked dis- 
tortion of the intrinsic larynx. The larynx ap- 
peared to be rotated, and beneath the distorted 
epiglottis there seemed to be an inward bulging of 
the right ventricular band. No true right vocal 
cord could be seen, nor was there any movement 
in the area of the right arytenoid. All phonation 
appeared to be made by the compensatory effort of 
the left vocal cord. Nowhere could any ulcerative 
discontinuity in the mucosa be seen. 

Direct laryngoscopy confirmed the above findings, 
and, since no break in the mucosa was visible in 
the larynx or subglottic trachea, it was deemed 
best not to take a biopsy of the mass endoscopically. 
The 
was enlarged to the left; the pulse rate was 92 and 
the rhythm markedly irregular, owing to auricular 
fibrillation and flutter. 
present. The blood pressure was 160/80. The im- 


The lungs were essentially normal. heart 


No murmurs or thrills were 


pression was arteriosclerotic, hypertensive, cardio- 
The 


essentially 


vascular without decompensation. 


remainder examination was 

normal. 
Roentgenographic examination showed a large 

amorphous calcific density in the region of the 


(Figure). All 
relationships were lost as there was no semblance 


right thyroid cartilage anatomic 
of cricoid or thyroid cartilage remaining in this 
area. 

On June 29, 1950, 


laryngofissure was performed and a firm, well- 


under local anesthesia, a 
circumscribed mass was found to involve the major 
part of the right thyroid and the entire right cricoid 
cartilages. The mucosa of the larynx was sepa- 
rated from the mass, which was removed com- 
pletely. In attempting to perform a tracheotomy 


prior to closing, it was discovered that the upper 
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Lateral view of the larynx showing the large 
amorphous calcific density involving the cricoid 
and thyroid cartilage. 


three tracheal rings were deficient on the right. 
This was due either to erosion of the present tumor 


or this portion had been removed or involved in 
the tumor which was removed 28 years before. The 
failure of the right half of the larynx and trachea 


to collapse after the loss of so much supporting 


structure probably was the result of the large 
amount of fibrous tissue which had grown in this 
area during the interval between the two operations. 
A tracheotomy tube was inserted and the larynx 
closed in layers. 

The specimen was submitted to the laboratory, 
and the microscopic examination revealed some- 
what cellular cartilage which was uniform in 
appearance and contained no bizarre nuclei. Patho- 
logic diagnosis: Chondroma. 

Clinical Course—The patient had a slightly fe- 
brile postoperative course for the first three days 
with much productive mucoid sputum. Following 


this period, was prompt and she was 


decannulated 20 days after the operation and dis- 


recovery 


charged home. 

In monthly follow-up visits the patient was ob- 
She 
she could speak with a louder hoarse 
How- 


served to have an adequate airway. also 
thought 
whisper than was possible preoperatively. 
ever, clinically there appeared to be very little 
change. 
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CHONDROMA OF LARYNX 


Comment 

The case presented represents several 
unusual features which are interesting to 
observe. This patient undoubtedly had a 
local recurrence of a tumor 28 years after 
removal. After the first operation she 
developed hoarseness and had spoken with 
a harsh whisper ever since that time. The 
presence of such long-standing hoarseness 
probably dulls the natural sense of suspicion 
associated with this symptom. In addition, 
the slow, progressive development of 
arteriosclerotic, hypertensive cardiovascular 
disease gave adequate explanation for the 
dyspnea on exertion. Thus again, another 
cardinal symptom, dyspnea, was attributed 


to a systemic disease process and the usual 


alertness for a laryngeal cause was blunted. 
It was not until the mass on the side of the 
neck was observed that the presence of a 
laryngeal tumor was entertained. 

The effect of local trauma, such as a 
baseball to the side of the neck, leaves room 
for much speculation. The interval of 15 
years between the injury and the appearance 
of the nodule on the right side of the larynx 
for the first time might seem to be too long 
to show any causal relationship. However, 
since a chondroma is a very slow-growing 
tumor, taking more than 28 years in this 


Schiff — Bender 


case to show first signs of recurrence, the 
time factor might warrant reevaluation. 


Summary and Conclusion 

This is a somewhat 
recurrence of a chondroma of the larynx 
with a history of local trauma 15 years prior 
to the first appearance of the tumor and 
an interval of 28 years until the recurrence. 


unusual case of 


Prompt surgical excision is the treatment 
of choice, as early removal may preserve 
at least part of the larynx. 


U. S. Naval Hospital, Oakland 14, Calif 
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Malignant Granuloma of the Nose 


PHILIP H. VON FRAENKEL, M.D., and WILLIAM J. HITSCHLER, M.D., Philadelphia 


Midline lethal remains as 
much a mystery as when it was first de- 
scribed before the turn of the century.' 
A rare condition which usually starts in the 
nose, it spreads centrifugally, involving both 
superficial and deep nasal tissues. There is 
first local thickening and gradual inter- 
ference with tissue nourishment and drain- 


granuloma 


Uleeration may occur early or late. 
leukocytosis or 


age. 
Strangely, there is no 
toxemia, Initially, the patient usually feels 
well except that he is concerned with his 
appearance. Not until the downward swing 
does the patient complain of fatigue. There 
is no regional lymphadenopathy so charac- 
the 
lymphatic spread to satellite lesions seen in 


teristic of canceration nor is there 
fungus infections. The process may be slow 
or vapid. Disfiguring lesions are markedly 
manifested during the terminal phase of 
the disease. The pathologic picture usually 
consists of a chronic fibrous, nonspecific 
inflammatory granulation tissue infiltrated 
by pleomorphic inflammatory cells. There 
may be one type of malignant nasal 
granuloma that is associated with necrotiz- 
disease resembling peri- 
When this periarteritis 


ing vascular 
arteritis 


component exists, combined clinically with 


nodosa. 


nodular pulmonary granuloma and uremia, 
it has been termed Wegner’s granulomato 
Sis. 
Distant granulomatous nodulations (or 
ulcerations) similar to the original lesion 
23,7 The 


ulcerations 


occur nm some Cases. case 


had 
initially were nodular, but became umbili 


may 


thigh which 


presenter 


cated and then ulcerous. There was also 
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a superficial nodule in the subcutaneous 
tissue over the supraclavicular fossa which 
followed the same process. These nodula- 
tions may represent consolidation of inflam- 
matory exudates to form the granulomatous 
nodules, 

The midline lethal granuloma is notori- 
ously refractory to all types of treatment. 
The prognosis is almost universally fatal. 
lor a period of months the case in_ this 
report showed arrest and complete reversal 
of the granulomatous process on large doses 
of prednisolone. After cessation of the drug 
and later resumption, the process became 
completely refractory to all treatment. 


Report of Case 


The patient, a white woman aged 63, was first 
seen in November, 1956, complaining of an ulcer 
that would not heal in her left nasal vestibule. 
(Two months prior she had consulted her family 
doctor for a persistent cold and rhinorrhea.) The 
head and neck examination was completely nega- 
tive except for a mild granulomatous ulceration 
of the left aspect of the cartilaginous septum. Mul- 
tiple biopsies were taken of the suspicious areas, 
and an absence of bleeding was noted. The tissue 
was reported as a nonspecific granulomatous proc 
ess. X-ray of the chest was negative. X-ray of 


Fig. 1—Marked edema and crusting of nose 
and nasolabial fold and closure of eye, following 
external skin biopsy (prednisolone started). 
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MALIGNANT GRANULOMA OF NOSE 


Figure 2 


the skull and sinuses demonstrated smooth thicken- 
ing of the sinus mucosa, which was more marked in 
the maxillary Blood — studies, 
cell counts, and cultures of the nasal scrapings 


sinuses. serology, 


contributed nothing. 

Two months later the patient was referred to a 
dermatologist because of a thickening of skin over 
the nasal root. A biopsy of this tissue proved 
nonspecific. The biopsied area refused to heal, and 
solid induration occurred, 
tended in butterfly both 
closed the one eye. Small ulcers were noted in the 
posterior pharynx, epiglottic tip, and hard and soft 
further devitalization the 


edematous which ex- 


fashion to cheeks and 


palates. There was 
nasal cavity. Serial biopsy specimens, taken from 
the nasal cavity, palate, and pharynx and sent to 
various cancer-minded institutions, revealed the 
same picture of nonspecific granulomatous process. 

Up to this point intensive treatment with anti- 
biotics (as per sensitivity tests), heavy metals, and 
The 


patient at no time felt ill but was concerned about 


various ointments showed only slight gains. 


her appearance and had transient periods of “tired- 
ness.” 

Rare cures have been reported with cortisone and 
March, 1957, 
prednisolone was begun, using 60 mg. daily, com- 


corticotropin.’ — In treatment with 
bined with broad-spectrum antibiotics. At the end 
of one month the patient exhibited an objective 
gain. Serial photographs taken demonstrated the 
progressive improvement. Further, the granulom- 
atous tissue deep within the nose, palate, epiglottis, 
and oropharynx resolved. The patient was main- 
tained on prednisolone, and the dosage was gradu- 
ally decreased 

Unfortunately in July the patient began having 
ulcer-like pains, and a duodenal ulcer was demon- 
strated on x-ray. The patient was referred to her 


Von Fraenkel—Hitschler 


Figure 3 
Fig. 2—Acute edema subsided; nose thickened 
and nodular. Note involvement of inner canthus 


Fig. 3.—Crusts separating; some induration of 


columella. 


internist for ulcer management and was seen only 
at monthly intervals. 

In December the patient was admitted to the 
hospital for intensive studies. She had been taken 
off prednisolone for the preceding three montlis 
because of ulcer management. The 
the nasal bridge had extended in a butterfly fashion, 
and there was marked periorbital and upper lip 
The appearance of her 
nasal cavity, palate, and oropharynx had recurred 


lesion across 


edema. granulomatous 
Additionally, there were subcutaneous firm cherry 
sized nodules noted in the inner surfaces of the 
left thigh, calf, and knee, the lateral and medial 
surfaces of the right thigh, over the right elbow, 
and in the supraclavicular fossa. The biopsy study 
reported “masses of cells with irregular shaped 
This 
picture could represent perivascular involvement.’ 
Culture of her 


nuclei surrounding the blood vessels present 


nose showed a moderate growth 

Fig. 4—Marked improvement. Tissues soft; 

nasal root impression caused by spectacle nose 

piece. Cortisone decreased because of acute 
duodenal ulcer. 
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Fig. 5.—Refractory phase. 
of Staphylococcus aureus, Hemophilus influenzae, 
and Pseudomonas. She had a moderate anemia with 
an average approximately 10 gm. of hemoglobin 
and a leukocyte count that varied from 5,000. to 
10,000, with a normal partition. X-rays of the 
sinuses demonstrated moderate thickening of the 
sinus lining, but no bone destruction. X-rays of the 
were negative. The duodenal ulcer had 
healed completely. BUN, blood sugar, blood cul- 
tures, serum studies, electrophoresis, and special 
stains on repeat biopsies for fungus and tuberculosis 
contributed nothing 

The patient was placed on triamcinolone ( Aris- 
tocort) because of the reputed lessened side-effects. 
The dosage was increased steadily, but there was no 
improvement amd spread of the lesion continued 
with much heavy crusting and the underlying tissue 
hecoming infected and ulcerated. There was no 
reactivation of the duodenal ulcer. 


chest 


An isolated report in the English literature of 
(although the English radio- 
therapist was at first frankly skeptical) stimulated 
us to try a similar dose of deep x-ray—300 r. The 
patient, however, went steadily downhill and died 
in March, 1958. 

An autopsy showed lesions of both lungs con- 
sisting of multiple small abscess-like formations 


an x-ray cure 
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and multiple cavities associated with severe con- 
gestation and focal atelectasis, and Brown atrophy 
of the heart. 


This case is presented because of the 
continued rarity of this disease and because 
of the dramatic response of the patient to 
prednisolone, at least initially. The etiology 
the to 
whether it is an unusual tumor, an unusual 


of disease remains unknown as 
infection, or a defective immunity mecha- 
nism, The diagnosis is still made by exclu- 
specific granulomata, by the 


progression of the disease, 


sion of 


remorseless 


usually refractile to all therapy, and by the 
nonspecificity of the pathologic findings.® 


1 Summit Ave. (18). 
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Clinical Notes, New Instruments 


Simplified Technique for 


in Adults 


JULIUS PROHOVNIK, M.D., Chicago 


In my experience as an otolaryngologist, it has 
always been a challenge to obtain perfect exposure 
of the interior of the larynx in order to do pre- 
cision surgery on the vocal cords. Many times I 
would blame inadequate anesthesia, poorly relaxed 
patient, or a peculiar anatomical configuration of 
the patient’s neck, ete., which contributed to my 
difficulties. When Dr. Roberts of Kansas 
City introduced his self-retaining laryngoscope, I 


Sam 
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From the Department of Otolaryngology, Mount 
Sinai Hospital of Chicago. 


and ‘Techniques 


Direct Laryngoscopy 


immediately made use of this instrument, and, 
although it was an improvement, it still required 
external mechanical aids, and the scope itself was 
quite large and not always suitable in each case. 
Subsequently Dr. Albert Andrews perfected the 
chest arm attachment so that one could use it with 
a set of Jackson laryngoscopes. [| purchased this 
attachment and used it on a number of cases with 
some difficulties at times. Recently Dr. Robert 
self-retaining laryngoscope 


Lewy introduced a 


using a more powerful gear mechanism. From the 


above, one can gather that the average infrequent 


Direct laryngoscopy 
with the patient in a sit- 
ting position. 
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operator such as 1, working in smaller hospitals, 
has found that he needs these various aids in order 
to facilitate his work. 

One day in conversation, Dr. Laurence Ruben- 
stein, a thoracic surgeon practicing in Chicago, told 
me that he found that having the patient in a 
sitting position and standing behind the head of 
the patient he was able to do bronchoscopies with 
vreat ease and with very little discomfort to the 
patient. This suggested to me that perhaps I should 
try to do a direct laryngoscopy in a similar manner, 
and so in the next case that came to me in which 
this procedure was indicated | did a direct laryn 
goscopy having the patient sitting on a low. stool 
the patient, | had the patient 
backward, resting the 
(as illustrated in photograph), 
and, using a had 
difficulty whatsoever in introducing the scope down 
Both voeal cords and 


Standing behind 


extend his head against 
front of my body 
Haslinger laryngoscope, | no 
into the laryngeal introitus 
anterior commissure were beautifully in view, and, 
practically with no effort on the part of my left 
hand holding the scope in place, | was able to per 
form a precision biopsy on a lesion seen on the 
vocal cord close to the anterior commissure. Later 
| had occasion to repeat the same procedure on 
was female and 


six other patients, of whom one 


five were male. All patients reacted similarly to 
the first 
ducing the scope, with perfect visualization of the 


In addition, the lesion could be clearly 


case. There was complete ease in intro 
vocal cords 
The medication in the above cases was as 
The adult 
150° Ih. 
grains (0.1 gm.) an hour and a half 


seen 
weight was 


( Nem- 


follows: patient whose 


than received pentobarbital 
butal) 1% 


before surgery, morphine sulfate 4% grain (10 mg.) 


less 
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with atropine 450 grain (0.4 mg.) hypodermically, 
30 minutes before surgery. In the operating room, 
the patient’s throat was sprayed with 2% tetra 
This was followed by the 
curved metal 


( Pontocaine ). 
application of 10% 
applicator to the pyriform fossa on both sides. 
Then, using a Lukens cannula with a 5 cc. syringe 
and using a laryngeal mirror for visualization, 
| dropped about 3 to 5 cc. of 5% cocaine solution 
For adults weighing 


caine 


cocaine on a 


into the laryngeal introitus. 
over 150 Ib. the premedication consists of pento- 
barbital 3 (0.3 gm.) 1% 
followed by morphine sulfate 


grains hours before 


surgery, 4 grain 
(15 mg.) and atropine sulfate 459 grain (0.4 mg.) 
The local medication is the same in all cases. 

In reviewing some of the literature, Dr. Cheva 
lier Jackson mentions the fact that direct laryngos 
copy in adults can be done with the patient in the 
He then refers to the original 
position described by Dr. Kirsten, in the 
patient sits on a chair and Dr. Kirsten stands in 


sitting position. 
which 


front of the patient in introducing the laryngoscope 
Subsequently Dr. Mouret described a slight modi 
fication of the patient’s sitting position. He 
scribed the patient sitting astride the chair, facing 
His 
contention was that having the patient leaning for 


de 
the back of the chair and leaning forward. 


ward had a great deal to do with facilitating the 
introduction of the scope. Dr, Chevalier Jackson 
describes his method, in which the patient is seated 
on a low stool, an assistant stands behind the pa 
tient restraining the patient’s head, and the surgeon 
sits on a high chair in front of the patient. 

I submit my method for my associates to try 
and judge for themselves as to its merits 
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A New Procedure for Evacuating Fluid from the 
Middle Ear in Cases of Secretory Otitis Media 


L. Q@. PANG, M.D., Honolulu 


the treatment of secretory otitis media in 


which the secretion is a serous type, one of the 
the 


In 


best methods of removing secretions from 


middle ear after a tympanotomy is by means of 
the Siegle otoscope or the Bruening-Zeiss otoscope. 
Even after inflation of the middle ear fails to blow 


out any more secretion from the middle ear, the 


use of massive suction by the Siegle otoscope 
usually succeeds in drawing out secretions from 


the middle ear. 
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However, it is very frustrating and exasperating 
to see the solution withdraw back into the middle 
ear after the suction is released. 
tempted to overcome this by inserting a small wick 
of cotton in the external canal during the pro 
cedure to absorb the secretion when it comes out 


Some have at 


from the middle ear through the perforation. The 
cotton soaks up the fluid as a blotter soaks up ink. 
This procedure, however, is time-consuming 
that the cotton wick has to be changed frequently. 


in 


An apparatus has been designed to improve the 


procedure (Figure). It consists of a Bruening- 
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CYLINDROMA OF TRACHEA 


Showing Bruening otoscope with polyethylene 
tube protruding from speculum. 


Zeiss otoscope in which a small polyethylene tube 
through a fitted 
The polyethylene tube 


has been inserted small tight 


opening in the speculum. 


Cylindroma of the Trachea 


Report of Case 


RAHIM SOLTANY-AZAD, M.D., Shiraz, Iran 


\ 51-year-old white man was admitted to the 
Nemazee Hospital on June 1, 1957, with the 
chief complaint of difficulty in breathing. 

He was perfectly well until six years ago, when 
he developed a mild cough that did not respond 
to any medication. At the onset he did not bring 
up any sputum, but about two years ago he began 
to produce some bloody sputum. Eight months ago 
he gradually developed dyspnea, for which he was 
finally admitted to the hospital. 

Physical examination revealed a well-developed 
and well-nourished man who was in severe respira- 
tory distress. The blood pressure was 110/70; the 
pulse was 76; the respiratory rate was 24, and 
the temperature 36.9 C (984 F). Direct 
laryngoscopy revealed a lobulated tumor that had 


a reddish smooth surface and occupied almost %o 


was 
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Eve, Ear, Nose, and Throat Department, 


Nemazee Hospital. 
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is connected by a small needle to a rubber tube and 
thence to a suction apparatus. The other end of 
the polyethylene tube is then inserted near the 
perforation, where it siphons off the secretion as 
it is sucked out of the middle ear by the massive 
suction created by the Bruening-Zeiss otoscope. 
When the suction by the bulb is exhausted, the 
speculum need not be removed. By squeezing on 
the bulb, positive pressure is applied after which 
vacuum releasing the 


bulb, 


more 


reestablished by 
be repeated unti) no 


is again 
This procedure may 
fluid is 
serves to aid in the evacuation of the fluid just as 
the injection of air into a half-empty bottle aids 
in the evacuation of a solution into a syringe 


evacuated. The positive pressure 


This apparatus and procedure have been used 
in many of our cases and have been very helpful 
It is important to emphasize that this procedure 
in cases where the secretion is ot 


does not work 


a thick mucus type. 
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attached to. the 
The remainder 


of the tracheal lumen and 
right anterolateral tracheal walls. 
of the physical examination was unremarkable. \ 
both 


large 


Was 


emphysema of lungs. Bron 


rather 


ray showed 
chography revealed a soft tissue 
mass 4-5 cm. below the larynx, extending for at 
least 5-6 cm. in the right anterolateral portion of 
the trachea. The lesion had a flat base and involved 
the tracheal wall. Microscopic examination showed 
a cylindroma. 

An incision was made on the anterior midline 
of the neck, and the tumor was removed surgical], 
Ten days after the operation x-ray therapy was 
started, and within 49 days a total dose of 3,000. r 
was delivered. 

He was discharged on Aug. 15, 1957, in good 
that 


tissue. No 


condition. Bronchography at time not 


show any residual tumor recurrence 


has been reported up to the present 


Nemazee Hospital. 
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Progress in Otolaryngology 


Chronic Progressive Deafness, Including Otosclerosis 


and Diseases of the Internal Ear 


Summaries of the Bibliographic aterial Available for 1954 


BRUCE PROCTOR, M.D., Detroit; EMERY PICK, M.D., Los Angeles; MICHEL PORTMANN, M.D., 
Bordeaux, France, and RICHARD BELLUCCI, M.D., New York 


(Concluded from page 371) 
The Ear in Head Trauma 


After skull trauma, according to Piquet 
and Decroix,?"* it is possible to find many 
varying clinical characteristics of deafness 

in short, the most frequent nature of 
hearing loss is a perception deafness, but 
we also see the mixed type. Pure trans- 
mission or total hearing loss are exceptional. 
l‘requently the hearing recovers during the 
first or second month after the trauma, but 
in some cases the defect persists. We can 
consider it as permanent when it is present 
for six months. The hearing tests often 
show that recruitment is at first negative, 
then positive. The authors think that it is 
the result of vascular phenomena which 
appear in the circulation of the inner ear 
and of the cochlear nerve and which are due 
to the fragility provoked by the trauma. 

from anamnestical data of 1,188 cases 
with craniocerebral injuries, damage to the 
cochlear nerve was established by Djordjevic 
and Perisic ® in 11.4% and to the vestibu- 
lar nerve in 40%. There were mostly frac- 


tures of the temporal bone. However, 


certain cases showed labyrinthine lesions 
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without any objective pathological finding 
in the tympanic membrane or the pyramid. 
These lesions are interpreted as results of 
The patients should 
observation for at 


commotio labyrinthi. 
remain under medical 
least one year in order that the restoration 
of the eighth nerve may be controlled. Only 
then may a judgment of the patient’s con- 
dition be established. 

In cases of craniocerebral trauma, an 
auditory scotoma is known to exist around 
the frequency of 4,096. Five cases are re- 
ported by De Reynier,*' where, between 
4,000 and 6,000, the audiogram showed that 
the curve of bone conduction was less af- 
fected than that of air conduction. In 
general, this is characteristic for lesions of 
the transmission apparatus. If, however, 
the results of acoumetry and audiometry 
are compared, it is seen that the transmis- 
apparatus is little affected 
results of Rinne’s test, no elevation of the 
It would seem prob 


sion ( positive 
inferior threshold). 
able that the trauma, which, to provoke a 
perception deafness, would attack Corti’s 
subepithelial system, would have struck the 
epithelial instead and thus have 
caused a transmission deafness indirectly, 
If there exists a 


system 


via the ossicular muscles. 
dependence of the middle ear upon the 
that the 


The author 


internal ear, it appears reverse 
relationship is not excluded. 
admits. that commotion of the labyrinth, a 
primary lesion of the internal ear, leads 


indirectly to contraction of the ossicular 
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muscles, with predominance, of bone con- 
duction especially, for frequencies of mean 
value (4,000-6,000), which 
strongest contractions. 
Study was made by Anderson’ of the 
variations of optokinetic nystagmus in 154 
cases of cranial trauma and cerebral con- 


induce the 


cussion. In cases of slight commotio cerebri 
and without other neurological complica- 
tions, optokinetic nystagmus never showed 
appreciable alterations, whereas in 4 of 54 
cases of severe cranial trauma with cranial 
fractures and concussion of prolonged 
duration, no optokinetic nystagmus could be 
stated 
that in patients with trauma to the skull, 


demonstrated. In conelusion, it is 
the absence of optokinetic nystagmus is of 
value for focal localization, but only when 
it is accompanied by hemanopsia or other 
clinical symptoms, which render the hypoth- 
esis of a lesion in the classical localization 
probable. In the other cases the interpre- 
tation of the absence of optokinetic nys- 
tagmus is doubtful. From the point of view 
of forensic medicine, the unilateral absence 
of optokinetic nystagmus is a_ valuable 
symptom as it renders certain the diagnosis 
of a lesion in one cerebral hemisphere. The 
optokinetic postnystagmus, also present in 
perfectly normal persons, is of no value. 


Tinnitus 


The scala media and the hair cells are 
believed to provide an electric current which 
is varied in strength by the movements of 
the hairs of the hair cells, reports Davis.*° 
The variations in current are the basis of 
the cochlear microphonic (the Wever and 
Bray) effect. This alternating current ex 
cites nerve impulses, but the steady current 
flow also may be strong enough to excite 
a slow “spontaneous” discharge which 
would be the basis of tinnitus. One way in 
which the balance can be upset in the latter 
direction is the mild irritation which is 
produced by exposure to very loud sound. 
A steady mechanical pressure that causes a 
slight permanent displacement of the tecto- 
rial membrane in the proper direction rela- 
tive to the hair cells could also be expected 


Proctor et al 


to cause tinnitus. There is no particular 
reason, on this theory, to expect tinnitus 
as a result of anoxia, and the author be- 
lizves that theories relating tinnitus to vas- 
cular 


the stria  vascularis 


probably on the wrong track. 


spasm of are 
He believes 
that the basis of tinnitus is to be sought in 
disturbances of the postulated regulatory 
mechanism for the excitability of the sense 
organ. 
Tinnitus is 
Griot as 


classified by Ruis and 
follows: (1) tinnitus due to 
alteration of or interference with the trans 
mission mechanism of vibratory energy 
(either by air or by bone conduction) to 
the receptor; (2) tinnitus due to alteration 
of the organ of Corti, where vibratory 
energy is transformed into bioelectric en- 
ergy; (3) tinnitus due to alterations of the 


central pathways in the first, second, third, 
or fourth neurons; (4) tinnitus due to al 
teration of the conscious perception. 1x 


the above-mentioned 
groups are given through the description 


of clinical records of typical cases. 


amples of each of 


Goodhill 1? makes the following subdi 
vision of “true” (a) tinnitus 
caused by the removal of the normal mask 


tinnitus : 
ing effect of surrounding ambient noise 
(otosclerosis, chronic otitis, glomus jugu 
lare tumor, ete.); (4) neural discharge tin 


nitus, i. a suprathreshold auditory 
deafness, 
the 


decompensated. 


paresthesia (traumatic hydrops 


labyrinthi, ete). Further on tinnitus 


may be compensated or 
Here the psychological circumstances are 
of importance. Therapy may be otological, 
palliative, the use of ambient noise, seda 
tion, psychotherapy. 

Mizuochi 2” states that the pitch of tin 
nitus aurium at its maximum 
10 db. Consequently, 
the actual impairment of hearing that. the 
presence of 


may never 


measure more than 
tinnitus may cause, if any, 
should be slight. The author considers any 
form of tinnitus to be a paresthesia. 

The tinnitus reported by Versteegh 2%° 
under discussion was caused by rhythmic 
contractions of the the soft 
palate (50 times per minute). It disap 


muscles of 
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peared when the patient was under anes- 
thesia. Narcoanalysis and after-treatment 
by suggestion led to recovery. 

Nicotinic acid was used intravenously 
and subsequently perorally by Flottorp and 
Wille *' to treat 22 cases of tinnitus. The 
patients were thoroughly examined before, 
during, and after the injections, both clin- 
ically and audiologically (tinnitus pitch, 
masking). The were 


loudness, cases 


grouped with respect to audiological find- 


ings and etiology. Some of these groups 
(high-frequency, cryptogenetic and Méniéri- 
form tinnitus) seem to have reacted favor- 
ably the treatment. There is good 
agreement between the 
ments of improvement by the patient and 
the audiological measurements. Nicotinic 
acid (1%) was injected intravenously in 
daily increasing doses from 25 to 100 mg. 
with an increase of 5 mg. daily. The in- 
jections are performed slowly in the course 
of a few minutes, and the patient rests for 
15 minutes after the injections. Continued 
medication with nicotinic acid is performed 
with tablets (0.1. gm.) twice daily 
before meals. 

Atkinson reports that in 10 patients 
with intractable tinnitus and hearing loss 
(excluding otosclerosis) already under in- 


to 


subjective state- 


two 


tensive therapy with vitamin B, the addition 
of vitamin A parenterally and orally was 
without effect. 


Malingering 

To prove malingering in hearing loss 
cases in the absence of an admission is most 
difficult with our present testing methods, 
states Glorig.’°° The relationship between 
pure-tone and speech audiometry test is 
effective in disclosing a functional hearing 
loss because a speech signal is a transient 
sound and therefore is difficult to match in 
loudness against an established spurious 
pure-tone loudness level. This results in a 
diserepancy, usually over 12 db., when the 
malingerer is tested by pure tone and speech. 
The Doerfler-Stewart test is designed to 
break down the established spurious loud- 
ness level by superimposing a specially de- 
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signed noise over a speech signal. This 
test should be routine in cases of malinger- 
ing. The psychogalvanic test, eye blink, and 
electroencephalograph test lower order neu- 
ral mechanisms, and, if positive, indicate 
neural activity which includes the auditory 
system from the standpoint of continuity 
of transmission of a sound stimulus. These 
tests cannot differentiate between a con- 
scious and a subconscious block. Delayed 
speech feedback offers a method which will 
differentiate malingering from psychogenic 
overlay. The malingerer can hear and ad- 
mits it to himself but not to others, but the 
psychogenic does not admit hearing even 
to himself. If the delayed speech feedback 
circuit test is applied to a case with a 
psychogenic overlay, the delayed 
should not confuse him, but the malingerer 
should be confused because he is unable to 
control the effects of the delayed speech on 
his monitoring feedback circuit. 


speech 


Psychogenic deafness classified by 
King '* as follows: 1. Functional deafness 

-(a) loss of discrimination faculty; (>) 
organic deafness with hysterical overlay; 
(c) pure hysterical deafness with no evi- 
dence of organic defect. 2. Malingering- 
(a) malingering associated with hysteria; 
(b) malingering with organic defect; (c) 
simple malingering. Loss of the capacity 
for discriminative listening arises from a 
voluntary or involuntary exclusion of sound 
by the patient, generally found in older 
patients but also in young children with 
marked hearing loss. A history of sudden 
onset of deafness should be viewed with 
suspicion; likewise, if the history of deaf- 
ness does not coincide with the normal clin- 
ical history in assessing the deafness from 
the organic standpoint, hysteria may be 
suspected. 3. Psychogenic loss may be sus- 
pected—(a) if speech reception is inhibited 
by a noise interference level less intense 
than that at which speech was presented: 
(b) 
lower than that for speech reception; (c) 
where there is a marked discrepancy be- 
Successful man 


where noise perception threshold is 


tween speech thresholds. 
agement depends on early diagnosis. Dilute 
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intravenous thiopental (Pentothal) sodium 
is given, and suggestive therapy is applied 
in the period of recovery. Simulated deaf- 
ness may be associated with organic deaf- 
ness and sometimes with hysteria, Generally 
only unilateral deafness will be simulated. 
Detection is with Stenger’s Lombard’s 
test and audiometry with variable patterns 
of testing. 

Pseudo-organic deafness children is 
discussed by Getz." It resembles organic 
deafness because of the child’s hearing diffi- 
situations and a 


culty interpersonal 


consistent audiometric indication of loss 
resembling the conduction or perception 
loss curves. If a broader examination is 
done, including voice and speech analysis, 
simplified word perception test, and a_his- 
tory of intrafamily dynamics, the diagnosis 
of organic loss must be abandoned. Psy 
chological therapy, rather than a mechanical 
solution, is indicated. The disorder is best 
understood as the mechanism whereby the 
person excludes, at convenient times, verbal 
communication. 

A successful test of simulation deafness 
or psychogenic deafness is that it be simple 
of administration, capable of interpretation 
by a reasonably intelligent layman, and pro 
ductive of reliable, repeatable results. It 
should also result in some reasonable ap 
proximation of the “true threshold,” espe 
cially cases of partial psychogenic 
overlay. Such a test involving the use of 
the delayed side-tone phenomenon re 
ported — by Tiffany.’* The 
subject. is merely asked to read a simple 


Hanley and 


passage while he wears a pair of earphones. 
As he reads, his voice is recorded and then, 
with about a 0.2 second delay, is fed back 
at a controlled intensity level to the sub 
ject’s earphones. An immediate and pro 
found change is observed in the speech of 
the hearing subject. His enunciation is 
slurred; he stutters; changes occur in voice 


quality; pitch control is lost; intensity 1s 


increased, and the speech is markedly 
slowed. The effect occurs reliably at from 
20-40 db. above threshold. Whistling seems 


an ideal activity, not only because of rhythm 


Proctor et al. 


and pitch control required but also because 
bone-conduction sound is minimal compared 
with voiced speech. [Even if motivation for 
malingering seems clear-cut, it is probably 
Wise to seek psychiatric council, not only 
for aid in interpreting the meaning of the 
examination findings to a possibly disturbed 
person but also to aid in’ establishing a 
differential diagnosis between malingering 
and hysteria. 

Skillful. malingerers may produce very 
similar audiograms at various intervals, re 
ports Hager.'*° The memory of differences 
in tone intensity is sometimes astonishing. 
On the 


audiograms when repeated are not always 


other hand, somewhat different 


a sign of malingering. The technique of 
measuring is very important. But always 
turning the audiometer controls at the same 
speed is a frequent mistake and helps the 
malingerer. suspected cases the ex 
aminer has to constantly modify his audio 
metric speed and procedure, 

A test for the recognition of unilaterally 
simulated deafness is reported by Matz 
ker." The test is based on two psycho 
acoustic binaural 


principles: 1. During 


presentation of two tones of equal fre 
queney only the louder tone can be heard 
(Stenger test). 2. Whenever the amplitudes 
of two tones of almost equal frequency 
become identical, the audible interferences 
(beats) show the additional phenomenon 
of tactile beating or throbbing. By means 
of an audiometer and tuning fork (of al 
most equal pitch) the author demonstrated 
a new test which uses these physiological 
principles. It appears to be equally reliable 
in cases Of hypacousis. A malingerer, how 
ever, would fail to give the unexpected 
physiological responses. 

The 
by Azzi was applied for the detection of 
The 
method is based on the deafening of the 


“retarded voice” method proposed 


deafness malingerers Tenaglia?! 


ears caused by the retarded voice of 
the patient when the latter speaks or reads 
aloud. The apparatus consists in an ordi 
nary tape recorder with double reproduction 


at an interval. The method was applied to 
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tests given to military personnel when the 
usual audiometric tests had left doubt as 
to the reality of their deafness. From the 
results obtained it is concluded that the test 
is of considerable interest, as it is objective 
and sufficiently sensitive. 
Méniére’s Disease 

The theory that Méniére’s disease is due 
to rupturing of subepithelial vesicles on the 
walls of the semicircular canals and con- 
tamination of the endolymph by this vesic- 
ular fluid, as proposed by Lempert et al., 
is refuted by Seymour,?** who found these 
vesicles in all normal and pathological tem 


poral bone specimens that he examined. 


These vesicles appear to be of doubtful 
pathological significance. The preponder- 
ance of evidence instead points to a vascu- 
lar cause for Méniére’s disease. 
The vesiculated epithelial 
described by Lempert have been noted and 
investigators, 


excrescences 
described by many earlier 
first by Rudinger, in 1864. These excres- 
cences can be found in nearly every normal 
labyrinth. Wustrow 7% believes that these 
excrescences are subepithelial. The subepi- 
thelial layer has fine, filiform partitions 
dividing it into small sections and compart- 
ments; some of them form the vesicles. 
Méniére’s disease, serous labyrinthitis, 
and stagnation hydrops of the inner ear are 
exudative diseases of the inner ear, accord- 
ing to Brunner.*® stagnation hydrops 
the effusion is caused by an impediment to 
the 
fossa). 
flammation in the tympanum or meninges. 
Méniére’s disease develops if there is a 


outflow 
Serous labyrinthitis is due to in- 


venous (tumor posterior 


constitutional tendency to vasospasm, which 
is perhaps identical with physical allergy. 
When the constitutional tendency becomes 
activated, it results in a spastic atonic state 
The 


spasm involves the capillaries and venules. 


of the blood vessels of the inner ear. 


Méniére’s disease is frequently associated 
with involvement of the cisterna pontis and 
the patient complains of postauricular or 
headaches. — In 
draining 


these 
the 


suboccipital cases 


srunner suggests cisterna 
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pontis and dividing the ductus endolym- 
phaticus. 

A review of 900 cases of Méniére’s dis- 
ease is presented by Cawthorne and Hew- 
lett.4! In 13% both ears were affected, half 
of these since the onset of the disorder. 
Most commonly deafness and vertigo devel- 
oped simultaneously. Allergic disorders 
were found in less than 5%. Distortion of 
hearing is considered often to be a valuable 
distinguishing feature of endolymphatic 
hydrops; it is demonstrated by contrasting 
the relatively poor speech audiogram with 
the relatively good pure-tone audiogram. 
Distortion of hearing was noted in half the 
The properties 
streptomycin may be used to destroy the 
labyrinth, but should be limited to young 
people with bilateral disease, since older 
people are too incapacitated by _ bilateral 
vestibular destruction. Nerve section should 
be used only when the hearing on the af 
fected side is remarkably good. Current 
views on pathology and treatment are dis 


cases. vestibulotoxic of 


cussed with reference to favorable results 
obtained in 288 unilateral cases submitted 
to membranous labyrinthectomy. 

The peripheral vestibular organ is con- 
trolled by the cerebral cortex, which was 
proved, on the one hand, by experiments 
with decortication; on the other hand, by 
the training of conditioned reflexes after 
In everyday life, 
threshold 


vestibular stimulation. 


vestibular stimuli over the are 
frequent, but, if they are not too strong, 
they are suppressed by inhibitory centers 
of the cerebral cortex. It must be assumed 
that in Méniére’s disease the ability of sup 
pression eliminated. Disturbances 


other analyzers also affect the vestibular 


of 


stimuli, predominantly through conditioned 
reflexes. Directives for the prevention, re- 
habilitation, and treatment of Méniére’s 
disease, which are based on these theoretical 
explanations, are given by Chladek.* 

ifty cases of Méniére’s disease were 
examined audiometrically by Hahn '** and 
with all three vestibular tests. The main 
findings were as follows: recruitment and 
elevated galvanic threshold (10 cases); no 
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and 
cases ); 


(32 cases); recruitment 
elevated galvanic threshold (6 
negative recruitment and normal galvanic 
response (2 cases). Similar to the negative 
recruitment, an elevated galvanic threshold 
may indicate a retrolabyrinthine seat of the 


response 


lesion. 

A study was made by Bonati ** of micro- 
scopic alterations of the labyrinth in rabbits 
10, 20, 30, or 50 days after alcoholization 
(Mollison) or diathermocoagulation ( Day ) 
of the posterior labyrinth. It seems that 
alcoholization reproduces not only the lesser 
injuries, consisting of hemorrhage, sero- 
fibrinous inflammation, forming of granu- 
lations in the semicircular canals, but also 
constant alterations in the cochlea, such as 
regressive processes in the spiral ganglion, 
amorphous exudate, and distention of the 
basal membrane. The alterations after elec- 
trocoagulation are of the same order but 
of a more character. An_ intact 
cochlea was found in only a few cases. 
determination of 


serious 


lor the purpose of 


injury compensation in Meéniére’s syn- 
drome, Zatloukal*°* employs —Vojacek’s 
otolith reaction for the evaluation of sub- 


jective disturbances. He divides subjective 
complaints into two categories of giddiness : 
(1) tendency to vertigo—temporary or per- 
sistent; (2) real vertigo—temporary or 
persistent—accompanied by falling and 
vomiting. He estimates patients suffering 
from giddiness at 0-20% and from real 
vertigo at 10%-60% of full injury com- 
pensation. Functional alterations — after 
Vojacek’s otolith test of zero and first de- 
gree correspond to 0-109%, those of second 
degree to 20%-40%, and those of third de 
gree to 40%-60% of full injury compensa- 
tion. In the administration of invalidity 
compensation a certain degree of vestibular 
alteration was taken into consideration with 
regard to original profession of the patient. 

An attempt was made by Derlacki ® to 
evaluate the results of the small optimum 
dosage of histamine in the treatment of 55 
cases of Méniére’s disease. The optimum 
dosage technique begins with 0.1 cc. of a 
1 :100,000,000 dilution of histamine diphos- 


Proctor et al. 


phate solution given subcuianeously. [f no 
noted effect follows within 24 hours, then 
the dosage is increased to O.1 cc. of a 
1:10,000,000 dilution given one to three 
days after the first injection. The dosage 1s 
increased until the optional dosage or that 
amount which will just relieve the symp- 
toms is reached. Once the dilution has been 
found which will give a day or so of im 
provement, the dosage is increased from 
0.1 cc. to 0.25 cc., to 0.50 cc., etc., of that 
dilution. 
dosage which maintains the patients symp- 


Jest results are on a subcutaneous 


tom-free for intervals of three to sever 
days, supplemented by sublingual adminis 
tration of histamine one or two dilutions 
stronger than the dosage, 
using 2 drops twice daily. 


ceases and hearing has been stabilized for 


subcutaneous 
When vertigo 


six to eight weeks, the histamine is dis- 
continued. Recurrence calls for resumption 
of the complete program. 

In the treatment of edema in any orgas 
be it the brain, the heart, or the labyrinth 
next to “antiretentional” diet, diuresis is 
the most important therapy. Foldes * ad 
ministered aminophylline tablets, 0.1) gin 
t. 1. d. and meralluride (Mercuhydrin) 1 ce. 
intramuscularly, once weekly cases of 
Méniére’s lasted for 
many months. As in the treatment of mi 


disease. Remission 
graine and angina pectoris, resumption of 
active therapy was followed by renewed 
response. 

oxen reports the use of streptomycin 
in Méniére’s disease. Before this method 
is used all other more conservative methods 
of treatment should have been used and the 
Before treat 


affliction should be bilateral. 


ment is started renal function should be 


carefully assessed, since toxic effects seem 
to occur more rapidly when it is impaired. 
The age of the patient must be considered 
since the process of adjustment an 
“avestibular life” is very slow in the elderly. 
During the treatment cochlear and vestib 
ular function should be checked regularly. 
Hearing tests are done at two-day intervals 
Any loss of hearing requires immediate 
withdrawal of the drug. The role of the 
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physiotherapist in rehabilitation is very 
important. 

Among the methods for destruction of 
the labyrinth, the technique of Lempert, 
Day, and Cawthorne preferred by 
Brown.** The method of Dandy with com- 
plete resection of N-8 is considered theo- 
retically the most satisfactory because the 
most serious cases of tinnitus are best re- 
lieved in this way. But a follow-up of 
Dandy’s cases proved that in complete sec- 
tion of the acoustic and vestibular nerve 
9% of the patients had a complete facial 
paralysis. For this reason this method can- 
not be recommended in all cases. 

A report is presented by Arslan and 
Baceaglini '* of six cases of Méniére’s dis- 
ease subjected to antrotomy for identifica- 
tion of the lateral semicircular canal and 
then treated with direct application of ultra- 
sonics to this canal for periods varying 
between 8 and 15 minutes. The purpose of 
this treatment was to suppress the vertigi 
nous attacks by destroying the ampullary 
receptor by means of the ultrasonic waves. 
The technique of the combined surgical and 
ultrasonic intervention is described, and a 
report is given of the results. These were 
quite encouraging; the attacks of vertigo 
disappeared and improvement of the audi- 
tory acuity and tinnitus was seen to follow 
in all cases. The mechanism of the action 
of the ultrasonic waves on the labyrinthosis 
is discussed. 

lett,” in analyzing the results of the 
saccus operation in 74 cases of Meéniére’s 
disease, concluded that this operation offers 
a 25% chance of retaining the hearing and 
stopping the tinnitus and giddiness, enables 
61% to continue at work without giddiness 
but with gradual loss of hearing, and fails 
in 14%. Flett considers it worth while to 
continue this saccus operation as a prelim- 
inary to doing the destructive operation 
since need for destructive surgery may be 
obviated. 

The histological findings in the temporal 
bone of a case of Méniére’s disease treated 


by Portmann’s operation are reported by 
Hallpike and Harrison.'** The patient died 
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on the third postoperative day. In the af- 
fected cochlea Corti’s organ was obviously 
shrunken with disorganization of the outer 
hair-cell complex. membrane 
was found to be still bulging in spite of 


Reissner’s 


decompression of the saccus at operation. 
This does not mean that in the autopsy 
there was a raised pressure forcing the 
membrane into its new position. The pur- 
pose of Portmann’s operation would still 
be fulfilled further 
endolymph would be discharged through the 
open saccus and there would be no further 


since outpouring of 


displacement of Reissner’s membrane. 

A modification of Portmann’s operation 
for Méniére’s described by 
Yamakawa and Naito.2° Portmann’s oper- 
ation consists in incising the lateral wall of 


disease is 


the endolymphatic sac, i. e., an extradural 
incision. It is claimed that 
failures, when this technique is used, may 


some of the 


be due to the operative area filling up with 
granulation tissue. In order to eliminate 
this hazard, a technique has been developed 
in which a window is made in the medial 
wall of the endolymphatic sac. This entails 
incising the dura to obtain access to the 
medial wall of the sac. This method enables 
endolymph to flow constantly into the spinal 
fluid. Twelve cases have been subjected to 
this Vertigo 
eight and was improved in two. Tinnitus 


operation. disappeared in 
disappeared in one case, was diminished in 
seven, and its character changed in one. 
Hearing improved in five cases, was un- 
changed in two and deteriorated in four. 
Patients with Méniére’s disease who have 
had a fair trial on medical treatment but 
who persist in having severe attacks of 
dizziness with loss of useful hearing in the 
ear involved, with fair or good hearing in 
the opposite ear should have surgery for 
relief. Under local anesthesia Goodyear !!" 
opens the mastoid cortex with a Hudson 
brace and bit and follows with the Adson 
burr. The 
opened anteriorly with curettes. 


exposed horizontal canal is 
Through 
this opening is passed a small dental ex 


plorer through the ampulla and into the 
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CHRONIC PROGRESSIVE DEAFNESS 
vestibule. In 22 cases complete loss of 
hearing and vestibular function occurred. 

According to Johnson,'* acute fulminat- 
ing Méniére’s disease or acute perceptive 
deafness should be handled as an acute 
surgical emergency to prevent permanent 
irreversible deafness by procaine stellate 
If two or three attacks are 
preganglionic 
A similar 


ganglion block. 
controlled — satisfactorily, a 
dorsal sympathectomy is advised. 
treatment 
tinnitus and some cases of nerve deafness. 


program of is carried out for 
A psychosomatic overlay frequently occurs 
in Méniére’s disease and may be the result 
of afferent impulses arising from the trou- 
bled area of the cerebral cortex and passing 
to the hypothalamic center, disrupting auto- 
nomic equilibrium. 

The effects of cervical sympathectomy in 
18 cases of Méniére’s disease are reported 
by Lewis.'"*  Stellate ganglionectomy 
sulted in considerable improvement in seven, 
slight improvement in four, doubtful results 
in two, and failures in four with regard 
to vertigo. Audiometry failed to show con- 
vineing improvement in hearing in any case. 
Intolerance of loud sounds improved in 6 
of 12 cases. As to tinnitus, five improved, 
six improved but relapsed, and seven were 
unchanged. Tinnitus had not been abolished 
in any case. Nine cases with distortion im- 
proved in three. The operation seems most 
likely to succeed in the young and early 
middle-aged patients without — profound 
deafness. The 
vertigo the better the prognosis. Where one 
ear is completely or severely deafened as 
the result of Méniére’s disease or laby- 
rinthectomy and the better ear becomes the 
Méniére’s disease, cervical 


more recent the onset of 


site of active 
sympathectomy should be considered. — If 
Méniére’s disease does not respond quickly 
to medical measures, the operation should 
be done before irreversible changes occur in 
the inner ear. The value of stellate ganglion 
injection in selecting cases for operation is 
doubtful. 

The surgical techniques usually applied 
in the treatment of Méniére’s disease are 
reviewed by Menzio '*® and a description is 


Proctor et al 


given of a personal method which consists 
in functional suppression of the ampullar 
crest of the lateral semicircular canal with 
out opening the membranous — labyrinth. 
This can be achieved by introduction of 
fibrin sponge 
of the lateral 
causes compression and obliteration of the 


into the perilymphatic space 

semicircular canal, which 
endolymphatic space. The canal is opened 
via the without 
damage to the tympanum or to the ossicles. 


transmastoid approach, 
This technique was applied in 12 patients; 
the postoperative course was fairly un 
eventful. Nystagmus lasted only for four 
or five days, and the patients could leave 
their beds as early as the fifth or sixth day. 
Control tests by means of vestibular stimu 
lation (galvanic, thermal, rotatory) revealed 
complete suppression of the lateral semicir 
cular canal. A few months after the opera 
tion, some of the patients reported total 
disappearance of the vertiginous symptoms. 

In 100 patients Rosen exposed the 
chorda tympani, using an endaural inferior 
circular incision in the external meatus, 
about 6-7 mm. lateral from the drum. Elec 
trical stimulation of the chorda tympani 
caused vertigo (4 cases), vertigo and tin 
nitus (& cases), tinnitus alone (79 cases), 
pain (80 (82 


cases), and taste sensation in none of the 


cases), facial contraction 


cases. In 97 cases, section of the chorda 
was performed in treatment of Méniére’s 
disease; 49 patients obtained complete re 
lief, and 21 little or no relief. The rationale 
for the operation is the assumption that 
there exist central connections between the 
central afferent nucleus of the chorda and 
the vestibular nuclei. The operation should 
be taken into consideration before destruc 
tion of the labyrinth 1s contemplated. 
According to Rosen,?"4 stimuli along the 
chorda tympani nerve may in some cases be 
responsible for Méniére’s disease. On that 
basis he advocates section of the chorda 
tympani. In 41 out of 50 cases he obtained 
tinnitus 


had 


excellent results; also ceased in 
half of them. that 


when the chorda was sectioned during fen 


Rosen observed 


estration operation, dizziness was consider 
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ably reduced. As the anatomic _ basis 
underlying the effect on vertigo, one would 
have to assume connecting branches be- 
tween the nervus intermedius and the ves- 
tibular nerve; with regard to tinnitus there 
may, be connections between the tractus 
solitarius area and that of the nuclear area 
Occasional recur- 
functional 


nerve. 
to be on a 


of the cochlear 
rences are believed 
basis. 

Vertigo in five cases following radical 
mastoidectomy with sacrifice of the chorda 


tympani nerve was relieved by section of 


the tympanic plexus, reports Rosen.’ He 
suggests the hypothesis that the tympanic 
plexus, as well as the chorda tympani, car 
ries afferent impulses to a sensory nucleus 
(presumably the nucleus of the seventh 
nerve) which interconnec- 
tion with the vestibular nucleus. The ab 
normal activity of these afferents causes the 


has functional 


vertigo. 


Vertigo 

Jordan °° remarks that much confusion 
has arisen from the different interpretations 
of Méniére’s disease. There is a tendency 
to call all vertigo-deafness-tinnitus combi- 
nations Méniére’s disease. The vertigo in 
Méniére’s disease is severe, explosive, and 
may last minutes to hours; 
nausea and vomiting are far less bother- 
Vertigo may strike daily or at six 
The deafness is usually 


from a few 
some. 
month intervals. 
unilateral, of cochlear type, uniform in all 
frequencies, fluctuating. Distortion, 
diplacusis, and sensitivity to loud sound are 


and 


frequent; pressure feeling may be an early 
sign. Tinnitus is of the low, roaring type. 
The caloric response is usually depressed. 
The hearing disturbances are definitely in 
the foreground, and in one-third of the 
cases they are a much earlier complaint 
than vertigo; on the average there is a 
three and one-half year time lag. In the 
arteriosclerotic type of Méniére’s syn- 
drome, the hearing loss is bilateral, with 
more pronounced high-tone loss. There is 
no fluctuation, no distortion, and tinnitus is 


high-pitched. Autonomic dysfunctions are 
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more frequent in women, mostly around 40, 
particularly in allergic patients under emo- 
tional stress and tension. The hearing diffi- 
culties are minor. Vertigo caused by 
intoxication or virus infections is not ac- 
companied by loss of hearing. On the other 
hand, there is a total loss of hearing when 
hemorrhage into the labyrinth occurs. The 
medical therapy of the Méniére syndrome 
has three basic forms: (1) dehydration; 
(2) vasodilatation (nicotinic acid); (3) 
desensitization. The author advocates small 
doses of histamine. 

The anatomical and etiological diagnosis 
of vertigo is based not only on a good 
vestibular examination but also on cochlear 
tests. Chavany et analyzed the prin- 
ciple of the vestibular diagnosis: (a) The 
vestibular reflexes are of peripheral type, 
total and harmonious. This is a_ purely 
otological like Méniére’s 
vertigo of otitis, the progressive deafness, 


disease disease, 
the hearing loss due to certain traumas. (>) 
The vestibular reflexes may be of peripheral 
type but with atypical signs, so a radicular 
syndrome is pointed out. (c) The vestib- 
ular reflexes may be disharmonious; then 
they constitute a central syndrome included 
in a neurological picture. (d) Finally, the 
results are not always too precise. Certain 
patients complain of vertigo, but the vestib 
ular tests are normal and the etiology is not 
well defined, so frequently we must investi- 
gate the field of general medicine to explain 
this vertigo. 

Kunkle '* presents the view of the neu 
rologist concerning central causes of ver- 
tigo. The first step is to determine that the 
true vertigo. The central 
pathways concerned are described. 


symptom 
Some 
diagnostic features are helpful in the dif- 
ferentiation between central labyrin- 
thine: The sensation is usually rotary; the 
timing episodic; tinnitus and deafness are 
common; nystagmus is fine and fast; caloric 
responses of all varieties and other neuro- 
logic abnormalities do not exist. In central 
vertigo the sensation is more variable; the 
timing is sustained; tinnitus and deafness 
are uncommon, nystagmus coarse and slow, 
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caloric responses are of all varieties except 
hyperactive, and other neurologic abnor- 
malities are common. Central vertigo may 
be due to a pontine lesion, mostly due to 
(1) vaseular changes; (2) rhombencepha- 
litis; (3) tumor of the brain stem; (4) 
multiple sclerosis. Central vertigo may also 
be due to parapontine lesions and other 
cerebral like the aura of mi- 
graine, and epileptic seizure. Vertigo in 
post-traumatic states is temporary, even if 
it should last for many months. Vertigo 
as a reflex from neck disease is somewhat 
obscure, yet it perhaps explains best the 
post-traumatic vertiginous disorders. Ver- 
tigo caused by vestibular neuronitis or viral 
infections is never accompanied by hearing 
loss and tinnitus; occasionally the caloric 
In emotional 


disorders, 


response may be depressed. 
patients a psychogenic etiology should al- 


ways be taken into consideration. 
Postinfectious meningoencephalitis as an 
etiologic factor in certain cases of vertigo 
is discussed by Herberts.'?® Centrally re- 
leased vestibular symptoms are frequently 
induced by encephalitis processes. In_ be- 
nign cases there is no inflammation of the 
brain tissue; the term encephalopathy is 
Experimental and clinical 
serious 


more adequate. 
results indicate that in cases with 
general infection a plasma leakage takes 
place in the brain as a result of a disturbed 
function of the vessel endothelium. This 
causes toxic or neuroallergic lesions of the 
nerve cells, reversible or persistent (polio- 
encephalopathy). The etiologic factor in 
most cases is a virus infection. 

Schroder ?°4 reports the case of a 51-year- 
old woman with bilateral inner ear deafness 
of three years’ standing and tinnitus of 
shorter duration. The history revealed sci- 
atica and rheumatism in both arms. Con- 
siderable narrowing of the intervertebral 
foramina at C-6 and 7 was demonstrated, 
and the patient was referred for orthopedic 
treatment. After the sixth application of 
extension to the vertebral column by means 
of the Glisson sling, the patient experienced 
vehement vertigo, whereupon tinnitus ceased 
and hearing improved until it was  practi- 


Proctor et al 


cally normal. This case shows the principal 
symptoms of Méniére’s disease, but in re- 
versed sequence. It differs from the cases 
described by Lermoyez in that he observed 
spontaneous improvement of the hearing 
and vertigo, but the pathologic basis is the 
same: osteochondrosis of the cervical spine. 
On the other hand, the condition differs 
disease (endolymphatic 


from Méniére’s 


hydrops). Lermoyez’s syndrome is not as 
rare as had been assumed, yet in 25 cases of 
roentgenologically demonstrated osteochon 
drosis at the level of C-5 and 7, vertigo 
occurred only in two instances, deafness 
traceable to the changes in the cervical 
The connection between 
inner 


spine only once. 


cervical osteochondrosis and ear 
symptoms is not of a mechanical nature, but 
due to stimulation of the sympathetic nerve. 


Consequently the term “syndrome of the 
cervical sympaticus” is proposed. 

Studies were carried out by Hahn !'*" in 
two groups of patients with labyrinthine 
vascular disease: (1) subjects with a symp- 
tomatology classifiable as Méniére’s  syn- 
drome due to endolymphatic hydrops, which 
group comprises only those patients who 
suffered from objective attacks of vertigo 
of long duration, accompanied by nausea 
and vomiting and associated with hypacusia 
and tinnitus aurium; (2) subjects affected 
with — labyrinthine which 
group contains the patients with subjective 


angioneurosis, 


vertigo of brief duration with little or no 


cochlear involvement. From the findings 
obtained, it appears that both in endolym- 
phatic hydrops and in labyrinthine angio 
neurosis there is a predominance of subjects 
who are markedly sensitive to histamine 
The 


latter category was much better represented, 


over those sensitive to nicotinic acid. 


however, among the group with labyrinthine 
angioneurosis than in the endolymphatic 
hydrops group. consideration of the 
variations of the tests in the subjects af 
fected with endolymphatic hydrops in rela 
tionship with the development the 
clinical type of the cochleovestibular symp 
tomatology shows that the tests with hista 
mine and with nicotinic acid are positive 
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in the greater number of subjects affected 
with initial Méniére’s syndrome or due to 
endolymphatic hydrops with cochleovestib- 
ular involvement. As a rule, both tests gave 
a negative result in patients suffering from 
Méniére’s syndrome with neuritic evolution. 
It was not possible to confirm that the re- 
sults of the intradermal histamine test may 
be associated with certain characteristics of 
cochlear vertiginous disturbances. 

Description of a syndrome composed of 
extremely diverse symptoms and signs and 
often mistaken for neurasthenia or neurosis 
is reported by Gayral and Neuwirth.'”* 
The cardinal symptoms and signs are sym- 
pathicogenic headaches and facial pains, 
and pains in the back of the neck; vaso 
motor disturbances, particularly affecting 
the face, the ears, and the oropharynx; 
vertigo, tinnitus, asthenia, insomnia, and 
photophobia. The retinal arterial pressure 
is generally decreased. Ocular lesions and 
paroxysms of orbital pain may occur. Di- 
agnosis is based upon careful and judicious 
questioning and thorough physical survey 
and x-ray exploration of the cervical seg- 
ment of the vertebral column. 

Indications and results of infiltration of 
the vertebral nerve in dizziness of cervical 
origin are presented by Gignoux, Takizawa, 
and Bonnefoy.'°* The dizziness is brought 
about by vertebral arthrosis or cranial trau- 
ma. On clinical examination, various forms 
with predominant influence of the vaso- 
motor nerves are distinguished. These are 
better influenced by way of the vertebral 
nerve than by way of the carotid nerve. A 
technique of infiltration of the transverse 
canal by the anterior route is described. 
The method is simple. The risks and the 
results are described. 

Maspetiol et al.’8! describe the “posterior 
cervical sympathetic syndrome” of Barré 
and then propose a treatment of the vertigo 
due to this This syndrome in 
several cases occurs in a type which pre- 
dominates in vestibular symptoms, more or 
less connected with cochlear symptoms. A 
cervical origin must be suspected if the 


disease. 


vertigo occurs only when a certain position 
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of the head is adopted in relation to the 
trunk. The infiltration of the homolateral 
vertebral plexus by 20 ml. of a 0.5% 
solution of procaine gave a very good re- 
sult. The cochlear symptoms remained, and 
vertigo disappeared. 

The acute influence of alcohol on hearing 
and the vestibular apparatus was investigated 
by Schwab and Ey.?* Subjects with normal 
hearing and patients with conductive and 
perceptive were The 
patient was given 250 ml. of 35% alcohol, 
with a follow-up for 12 hours. Threshold 
and above-threshold audiometry ap- 
plied and repeated with every blood alcohol 
level determination. The vestibular appa- 
ratus was examined at the same time. The 
speech audiogram did not show any appre- 
ciable change up to a blood alcohol level 
of 1 per 1,000 above this level; differences 
showed up but never exceeded 10 db. The 


deafness selected. 


higher centers of listening, attention, and 
concentration were much more affected than 
the peripheral hearing organ. Regarding 
vestibular function, direction-changing 
positional nystagmus was a nearly constant 
finding (90%). It becomes noticeable very 
arly and as soon as the alcohol level de- 
creases the direction of the nystagmus is 
reversed, Subjective experiences like ver- 
tigo, nausea, and vomiting are greatly ac- 
centuated under the influence of alcohol. 
Authors compare the acoustic and visual 
responses at different blood alcohol levels; 
hearing always proved more acute and 
prompt, 

Alcohol intoxication and positional nys- 
tagmus due to it, is reported by Walter.?** 
Every alcohol intoxication with a concentra- 
tion of alcohol in blood serum of about 
0.60% (drinking of 100-150 ml. 400% al- 
cohol) gives a positional nystagmus which 
is observed under [renzel’s spectacles. It 
goes through three stages: (1) positional 
nystagmus; in the right side position nys- 
tagmus to the right and in the left to the 
left; duration about 216 plus or minus 50 
minutes after drinking; (2) regulating time; 
no nystagmus; duration about 55 plus or 
minus 19 minutes; (3) positional nystagmus 
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Il: nystagmus opposite to | and observed 
about 10-16 hours after drinking. This 
method of examination for alcohol intoxi- 
cation is objective and of value in forensic 
situations. It gives, in addition to the ex- 
amination of blood alcohol concentration, an 
objective picture of the patient’s condition. 
The author the 
method and points out the risk of examina- 
tion during regulating time. He ends his 
paper with an account of nystagmus due to 


discusses errors of the 


nicotine. This is always spontaneous and al 
ways of vertical direction, 

I-xamination of seasickness by cupulom- 
etry is described by De Wit.*® The slope of 
the curve is mainly determined by central 
factors. In normal persons the slope will 


become more horizontal on account” of 


habituation, adaptation, or inhibition. In 
seasickness the slope remains steep. 
ther, specific seasickness with a steep cupu- 
seasickness, 


logram, unspecific 


with deficient nutritional factors or suffer- 


persons 


ing from Meéniére’s disease, are discussed. 

The effects of cyclizine hydrochloride 
( Marezine) and chloreyelizine hydrochloride 
(Perazil) upon vestibular function were 
studied by Gutner et al.' by means of the 
cold microcaloric and galvanic stimulation 
methods. Cyclizine in 100 mg. dosage nota 
bly decreased labyrinthine sensitivity. The 
results with cyclizine, 50 mg., and chlor- 


evelizine, 100 mg., were inconsistent and 


variable. 

Caloric and rotatory labyrinthine tests, 
following the administration of various 
drugs used in the treatment of seasickness 
and given on the day prior to these tests, 
were studied by Garcia Vaquero Garrido 
and Ortega Garcia '"' in a number of young 
normal subjects. The action of the follow 
ing drugs was studied: Vasano, Mareosan, 
Benadon (vitamin By), Marolin, Benadryl, 
and Phenergan. The first two are drugs 
containing atropine or its derivatives; the 
third is vitamin By, and the last three are 
antihistaminics. During the nystagmus, the 
caloric test showed less marked variations 
than the rotatory test. The results of the 


caloric test varied from 8.75% (Vasano) 


Proctor et al. 


to plus 4% (Mareosan), and those of the 
rotatory test from 
13% 
the degree of activity observed was as fol- 
lows: Vasano, Marolin 


25% (Vasano) to plus 
(Phenergan). In decreasing order, 
(dramamine ), 
Mareosan, Benadryl, Phenergan, and Bena 
don. Drugs composed of atropine and, of 
the antihistaminics, Dramamine were the 
most active. 

with 
antihistamine-amphetamine is reported by 
Arner Diamant.!° A 
preparation containing 15 


The treatment of motion sickness 
Swedish 
mg. 
Lergigan and 10 mg. amphetamine ( Lergi 
gan-Amfetamin, Stockholm ) 
been studied aboard a cruiser with a crew 


and new 


combined 
Recip, has 
of 450 persons. Amphetamine used in this 
dose counteracted the hypnotic effect of 
Lergigan. The 
amphetamine appeared to have all the quali 


combination of Lergigan 
ties which would be demanded of a seasick 
remedy for naval use, not only because of 
its very great protection, but also because 
of its long duration of action and because 
of its slight side-effects. 

Effectiveness of sodium bicarbonate in 
jection was tested upon 152 persons who 
chronic motion sickness. 
T. Muta, M. Muta, ©. Muta, 
Koizuka effect of 


bicarbonate might be attributed to the oto 


complained — of 
and 
suggest the sodium 
lithic organ. 

Control of nausea and vomiting and as 
sociated dizziness with Benadryl in 14 pa 
tients subjected to temporal bone surgery, 
2 with labyrinthine hydrops, and 1 with sup 
purative tried by De 
Weese.™ He concluded that Benadryl given 


labyrinthitis was 


intravenously is effective in controlling 
nausea and vomiting and subjective dizzi 


ness. 


Toxic Labyrinthitis 


Alajmo and Boccuzzi! have tested the 
action of streptomycin on chicken embryos. 
They injected several doses of the drug in 
different periods of incubation. Only very 
high dosages (50-100 mg.) produced dam 
age to the organ of Corti of the newborn. 
Streptomycin proved to be more dangerous 


105/479 


i 
| 
| 
f 
ey 


than dihydrostreptomycin. There was no 


evidence of teratogenic action. 
Dihydrostreptomycin is less injurious to 
the vestibular system than streptomycin but 
far more toxic to the cochlea, according to 
Minkenhof and Deinse,'®° who prove it sta- 
tistically in 55 patients treated for tuber- 


culous meningitis. They are convinced that 
all patients suffering from tuberculous 
meningitis should be treated with intramus- 
cular and intrathecal injections of  strep- 
tomycin. Repeated determinations of the 
streptomycin content of blood and C. S. F. 
(if possible once a week) are necessary in 
order to determine and correct a too large 
or too small dosage. 

Robert 2% performed experimental studies 
on cats and also clinical examination in 
tuberculous patients treated with dihydro- 
streptomycin, The action of this drug upon 
the ear is marked by an initial stage of hy- 
persensitivity, so that there is an abnormal 
increase of the number of nerve fibers ex- 
cited by the sound. This explains the ab- 
normal level of voltage of the action 
potential of the nerves. Early recruitment 
in patients can be explained by this increased 
potential detected in the animal. Then a 
real “acoustic trauma” appears with degen- 
eration of the sensory epithelium and inner 
ear deafness followed by degeneration of 
the fibers and centers. Finally a great loss 
of hearing results from this progressive 
nerve atrophy. 

A study is reported by Secondi ** of the 
neurotoxic changes appearing in guinea 
pigs treated with large doses of streptomy- 
His- 
topathological examination revealed marked 
changes in the cells in the region of the 
rhombencephalic nuclei of the acoustic nerve, 
while the cochlear and vestibular ganglia, 
the nuclei of the cerebellum and the hippo- 
campus showed less marked changes. The 


cin, administered at short intervals. 


important part played by certain factors in 
the localization and severity of the neuro- 
toxic lesions is stressed. The most impor- 
tant of these are the concentration of the 
drug in the blood and the particular ana- 
tomical and physiological conditions 
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vailing in each region and depending upon 
changes in the permeability of the capil- 
laries. 

Ototoxicity from intermittent streptomy- 
cin therapy of pulmonary tuberculosis was 
studied by Cline, Houseworth, and Pitts.°? 
Patients with pulmonary tuberculosis (100 
cases) were treated six months with 2 gm. 
of streptomycin sulfate intramuscularly ev- 
ery third day and for two months with 1 
gm, every third day. Serial audiograms and 
ice water vestibular tests revealed that 12% 
developed a slight degree of ototoxicity, 4% 
had moderate impairment, and 16% had 
marked dysfunction. The highest incidence 
of eighth nerve dysfunction occurred in the 
higher frequencies (4,096 and 8,192 cps) 
and in vestibular function. Marked toxicity 
appeared most frequently in the latter com- 
ponent. However, follow-up studies after 
eignt months of streptomycin therapy re- 
vealed that most of the patients had only 
transient dysfunction regardless of the de- 
gree and type of ototoxicity observed dur- 
ing the period of drug administration. 

To prevent the harmful effects of 
dihydrostreptomycin Masson '** employs 
streptomycin sulfate combined with dihy- 
drostreptomycin. The daily dose was 15 
mg/kg. body weight. Of 122 patients so 
treated for three to six months, only four 
suffered permanent yet moderate loss of 
hearing. 

Effects of dihydrostreptomycin the 
cochlea are reported by Tionloec and 
Roxas.*74 Daily dosage varied from 0.5 to 
1.0 gm. The least total dose was 40 mg. 
and the largest was 200 gm. The 14 cases 
studied showed a dip of more than 25 db. 
at 2,048 eps. 
bility by the caloric test developed without 
ototoxicity. 


In seven cases hypoexcita- 


subjective manifestations of 
The dip at 2,048 cps is a sign of warning 
of the onset of cochlear damage. Audio- 
metric and vestibular examinations should 
be done before, during, and after therapy 
with the streptomycin group of drugs. 
Dihydrostreptomycin is much more toxic 
to the auditory organ than streptomycin, 
states Aubertin.’® In some cases there is 
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improvement in hearing after prolonged ad- 
ministration of vasodilator drugs of the 
vitamin B group. 

Bjork and Ranta ** report a case treated 
with 1 gm. of dihydrostreptomycin daily 
for 10 days. Terramycin 250 mg. was then 
used q. i. d. for eight days three and a 
half months later. During terramycin ther- 
apy, a rapidly increasing tinnitus of the 
roaring type soon appeared. Hearing de- 
teriorated for many months and appeared 
to be permanent, It thus appears possible 
that antibiotics other than those of the strep- 
tomycin group can cause perceptive deaf- 
ness. It is advisable to discontinue these 
drugs in time if the patient complains of 
increasing tinnitus during treatment. 

After reviewing some general informa- 
tion on nicotine damages, Maffei! de- 
scribes his investigation of four groups of 
patients: 11 cases of amblyopia, 7 cases 
of cochleovestibular disturbances, 3 cases of 
vestibular lesions, and 3 patients referred 
to other hospital departments. In most cases 
the lesions affected the neuroepithelial struc- 
tures of the ear, being accompanied by posi- 
tive recruitment. The reversibility of milder 
lesions also suggested vascular damage, In 
cases of central disturbances toxic neuritis 
of the central pathways was found. A 
special test was used for the differentiation 
of reversible peripheral and irreversible 
central lesions: after abstinence the patient 
smoked two cigarettes. The audiograms 
taken just before and after the smoking 
showed typical increases of hearing loss in 
the cases of peripheral lesions. 

Chenopodium oil is used as an anthel- 
nuatic. Toxic doses cause dizziness, vomit- 
ing, gastrointestinal disturbances, and loss 
of hearing. Since it is impossible to dis- 
tinguish by histologic methods whether dam- 
age is limited to the organ of Corti or 
whether the ganglionic cells are also in- 
volved, Krejci and Bejdi!® used radioac- 
tive phosphorus in a series of experiments 
with guinea pigs. Phosphorus is important 
in the metabolism of the ganglionic cells, 
and any change can be quickly spotted. In 
this manner it was possible to ascertain 
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that chenopodium intoxication is limited to 
the organ of Corti, while the ganglionic cells 
remain unaffected. 

Administration of quinine to man and to 
experimental animals ( guinea pigs and cats ) 
caused hypacusia and increase of Preyer’s 
reflex threshold and of reflex contraction of 
the tensor muscle, according to  Filippi.*® 
These effects are not observed when an in- 
jection of atropine is given first; as atropine 
has the effect of inducing hypertension of 
the labyrinth, it is presumed that the effect 
of the quinine is based on a tension-increas 
ing action of the labyrinth. 

Toxic effects of quinine on the human 
labyrinth are known, but as regards the 
mechanism by which such effects are pro 
duced, differ (spiral ganglion, 
Corti’s organ, endolymph). Filippi 
Finoechi conclude from their experiments 


opinions 
and 


as described in previous papers that the 
most probable mechanism is that of pres 
sure changes in the endolymph. 

A review is given by Mazzei and Costa '®” 
of the known cases of occupational and ex 
perimental poisoning with petrol (gasoline ), 
its mechanism of action and the routes of 
penetration and elimination of this toxic 
substance. Reference is made to a clinical 
case of chronic petrol intoxication with 
hypacusia of perceptive type, and a report 
is presented of the findings of experiments 
with rabbits poisoned for 90 days with 
petrol fumes, with a description of the his 
tological lesions of the inner ear and of the 
bulbar nervous centres. 


Vestibular Tests 


Examination of the vestibular apparatus 
is incomplete if the test for positional nys 


Cawthorne.*® 


tagmus is omitted, states 
Two-thirds of patients with positional nys 
tagmus do not exhibit any other signs of 
labyrinthine disease. When positional nys 
tagmus appears any latent period between 
adopting the position and the onset of ns 
tagmus, the direction, intensity and duration 
are noted. Two groups are recognized. [In 
10% it is of the central tvpe: the nystagmus 


appears as soon as the head arrives in the 
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critical position and continues to beat at a 
steady rate as long as the head is held in 
that position, starts to beat again every time 
that position is resumed, often appears in 
more than one position of the head, and the 
direction of nystagmus may change with the 
direction of the head.- The other group is 
the peripheral (static labyrinth): latent 
period 2-10 seconds; eye movements tu- 
multuous with wide excursions and com- 
bined rotatory and horizontal movements; 
dies down in 5-30 seconds (fatigable). In 
the peripheral group, the nystagmus is often 
only seen with the head in one position, 
almost always with the affected labyrinth 
undermost. Positional vertigo in the central 
group is rarely severe, whereas in_ the 
peripheral type it is much severer. In the 
peripheral group, some form of head injury 
seems to have been the commonest cause. 
Infection seems to be a factor also. In the 
peripheral group, in nearly one-third there 
were periods of remission during which the 
nystagmus could not be produced. In this 
group it is benign and often self-limiting. 
Cawthorne ** discusses positional nystag- 
He examines the patients in 
the 
patient is first of all seated on a couch. 


mus (p. n.). 
a very simple way: to test for p. n. 


Holding the patient’s head between his 
hands the examiner lays him back on the 
couch in the supine position with the head 
Afterwards the patient 
brought upright again and after an interval 


to one side, is 
of 10 seconds the same movements are made 
with the head to the other side and in a 
with the straight 


is found to occur in two dis- 


third experiment head 
back. P. on, 
tinetly different ways. In one group, the 
nystagmus appears as soon as the head ar- 
rives in the critical position and continues 
to beat for as long as the head is held in 
that position. It will also start to beat again 
As- 
sociated vertigo is often slight. The author 
found this to be the central type and saw 


every time that position is resumed. 


it in only 10% of the cases of his series. 
In the other and much larger group there 
is a latent period of from 2-10 seconds. The 
nystagmus is often tumultuous but dies 
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down in from 5-20 seconds. When the criti- 
cal position is resumed anew, the p. n. is 
much slighter and finally disappears. This 
paroxysmal and fatigable nystagmus is the 
peripheral type. It has accounted for ap- 
proximately 90% of the series, and of these 
not more than one-third yielded additional 
evidence of a labyrinthine lesion. The au- 
thor prefers the distinction between the 
peripheral and central groups to the type 
distinction of Nylen, Lindsay, and others, 
since it is both simple and accurate and 
yields more information, P. n., especially of 
the peripheral type, is a disease of early to 
middle life. In many self- 
limiting disease, and certainly in all the 
peripheral groups it is benign. In the dis- 
cussion to this paper J. R. Lindsay stresses 
the importance of the finding that as many 
as 90% of the cases were of peripheral 


cases it is a 


origin. 

Aubry, Pialoux, and Bouchet 7 discuss the 
importance of positional nystagmus, apro- 
pos of the observations upon 128 patients 
showing this symptom. They divide posi- 
tional nystagmus into four types: (1) spon- 
taneous nystagmus of changing direction in 
different positions; (2) spontaneous nys- 
tagmus of changing intensity in different 
positions; (3) nystagmus appearing solely 
in certain specific positions; (4) nystagmus 
appearing in Rose’s position. The examina- 
tion does not avoid nuchal reflexes. The 
direction of the was mostly 
horizontal but sometimes vertical or other 
wise. Different subtentorial 
cause positional nystagmus together with 
other symptoms. Also, supratentorial lesions 
may provoke positional nystagmus but often 
as the only symptom and especially in Rose's 
position, The downward vertical nystagmus 
was most often found in these cases. The 
types 1, 2, and 3 are more often the sequel 


nystagmus 


lesions often 


of subtentorial lesions. 
The relation between the site of [1G ab- 


normality and the presence of directional 


preponderance of caloric nystagmus was 
studied by Kirstein and Preber '* in 68 pa- 
tients with cerebral disorders. A directional 
preponderance was found in 29 cases, and 
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the EEG showed a focal abnormality in 25 
The focal abnormal waves 
were recorded from the frontal, tem- 
poral or parietoccipital regions, and lesions 


of these cases. 


in these regions were in some cases sub- 
In eight 
focal 


sequently verified at operation. 
cases with normal caloric 
abnormal waves were recorded from either 
the frontal or the temporal region. It is 
concluded that directional preponderence in 


cases with cerebral lesions has no unequivo- 


responses 


cal localizing value, as has previously been 
claimed, and that the absence of directional 
preponderance does not exclude a lesion of 
either frontal or temporal region. It is 
pointed out that the presence of both direc- 
tional preponderance to one side and a focal 
I..G abnormality on the same side indicates 
a cortical lesion in cases in which other 
signs of cortical damage are absent. 

In a series of normal subjects, the caloric 
test by the method of Fitzgerald and Hall- 
pike showed directional preponderance only 
in the form of small deviations from the 
equal response line according to Andersen, 
Jepsen, and Kristiansen.’ A series of pa- 
tients with intracranial lesions (without con- 
current ear disease) were studied by the 
same technique. Directional preponderance 
was found to be very frequent in patients 
with supratentorial tumors, local vascular 
diseases, and head injuries, whereas it oc- 
curred with decreasing frequency in pa- 
tients with encephalitis, multiple sclerosis, 
epilepsy, and migraine. No deviations from 
the control series were revealed in patients 
with cerebral arteriosclerosis, arterial hyper- 
tension, mental depression, or facial neural 
gias. The delimitation between normal and 
pathological preponderance is discussed. 
Differences in duration of nystagmus to 
right and left of at least 30 seconds are re- 
garded as pathological. 

An attempt to clarify the clinical impor- 
tance of the symptoms of directional pre- 
ponderance is reported by  Andersen.4 
Various intracranial disorders were studied. 
It was possible to demonstrate directional 
preponderance in 40% of cases with con- 
firmed supratentorial lesions, but only if the 
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lesion was unilateral or at least 
metrical, and on such cases the preponder- 
ance was almost always directed toward the 
affected hemisphere. The pathology of the 
lesion did not play any role for the de- 
preponderance. 


asym- 


velopment of directional 
The symptom was seen in patients with 
tumors, abscesses, thrombosis, and atrophic 
occur undemonstrable 


lesions. It may 


conditions, such as vasomotor changes. 
Directional preponderance was seen in 26% 
of Méniére’s disease and hence may be of 
labyrinthic origin. 

Five cases of supratentorial affections of 
clinical features 


parietal location, whose 


pointed to a posterior fossa localization are 


reported by Marrero.'*° The syndrome ob 


served in these cases were similar to the 
syndrome of frontal ataxia described by 
Bruns in frontal tumors. Modern investi 
gation, however, goes to show that frontal 
ataxia is actually a disturbance of equilib 
rium due to affections of the supravestibu 
lar pathway. In the clinical picture there 
is predominance of disturbances of equilib 
rium, there 


ordination nor spontaneous oculovestibular 


whereas exists neither inco 
disturbances. 
Mittermaier and Christian 


the caloric reaction test several times a day 


9 performed 
on a series of patients who never before 
had been subjected to vestibular stimula 
tion. The routine technique consisted of 
injection by syringe of 10 cc. of 17 C water, 
in five different times, the 
response varied greatly, not so much be 


seconds. At 


tween individuals but rather between certain 
behavior groups. Fluctuations in the num 
ber of beats and amplitude were much larger 
than fluctuations in duration. The observa 
tion is very important that the stronger 
increased frequency and 


caloric stimulus 


amplitude more than the duration. For 
clinical purposes observation and report of 
the amplitude behavior must be considered 
of great significance. 

Mittermaier '* repeated caloric stimula 
tion in the same ear at 15-minute intervals. 
that stimulation 
changes the outcome of the reaction. [irst 


| le observed repeated 
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the amplitude of the nystagmus changes, 
It is interest- 


subsequently its frequency. 
ing that duration of nystagmus does not 
vary much. In a smaller group of patients 
the response was at first increased and later 
decreased; the larger group showed the op- 
posite pattern of response. To report the 


medium average of amplitude and frequency 
has only limited value. The author feels 
that the quantitative and qualitative 
amplitudes should be registered by nys- 
tagmography, as they have real diagnostic 
significance, and this is the only way to study 
the slow component of the nystagmus. 

Influence of the stimulus strength on 
frequency and amplitude in caloric nystag- 
mus was studied by Christian.4* Caloric 
nystagmus has been investigated by means 
of nystagmography in normal test subjects. 
The temperature of the water used in this 
test is of primary importance for the stimu- 
lus strength. The duration of irrigation and 
the amount of water play only a secondary 
part. The frequency and amplitude of nys- 
tagmus give more exact information about 
the strength of the caloric reaction than 
does the nystagmus duration. 

An inverse caloric response (homolateral 
nystagmus) is occasionally elicited nor- 
mal subjects and more frequently in patients 
after otitis or head injuries. Riskaer and 
Permin #2 submitted 25 normal rabbits to 
caloric test by unilateral irrigation with 50 
ce. of iced water with the following results : 

(44@ ) heterolateral 
alone; 12 


showed 
nystagmus (48% ) 
heterolateral nystagmus followed by intense 


11) animals 
transitory 


homolateral nystagmus, and 2 (8%) first 
homolateral and then heterolateral nystag- 
was best 


mus. Homolateral 


elicited by irrigation with iced water. It 


nystagmus 


was never elicited by water over 15 C. Re- 
peated experiments with the same animal 
showed that the type of nystagmus was not 
constant, though the tendency to homolateral 
nystagmus seemed particularly pronounced 
in certain animals. Repeated irrigations 
more frequently gave homolateral nystagmus 
than did a single irrigation. Rabbits with 


full compensation after unilateral laby- 
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rinthectomy one or two months previously 
showed first heterolateral and afterwards 
intense homolateral nystagmus on irrigation 
of the intact ear with iced water. In these 
animals the diphasic reaction was constant. 
The results obtained highly suggest that the 
cold caloric test releases antagonistically 
acting nystagmus impulses in the labyrinth, 
though reaction due to cooling down of the 
flocculus cannot be left out of account. 

An apparently normal caloric nystagmus 
is sometimes elicited from a destroyed laby- 
rinth by irrigation with cold water. It is 
assumed that a latent nystagmus is activated 
by a sensitive reflex. Zwergius 9°? concludes 
that the caloric reaction should also be done 
with hot water. 

Temperature changes in the perilymph 
space in response to caloric stimulation in 
man were studied by Cawthorne and Cobb.*” 
The subjects selected for the tests had 
unilateral Meéniére’s disease in whom 
labyrinthine destruction was to be done. 
Minute thermocouples activating a sensitive 
mirror galvanometer were used. On syring- 
ing the external auditory meatus for 40 sec- 
onds, with water either at 30 C or 40 C the 
following temperature changes were noted: 
(1) at the tympanic membrane the tempera- 
ture changed to that of the water and after 
the flow had ceased it returned to its former 
level following a roughly expotential time 
curve (about 10 minutes); (2) the tempera- 
ture inside the lateral canal showed little 
change during the first 10-15 seconds of 
water flow. The greatest rate of change 
usually took place between 20 and 70. sec- 
onds of the start of the flow, thereafter 
reaching a plateau in about 100 seconds. 
The peak value for water at 30 C was 
reached in 105 seconds, while at 44 C it 
was reached in 101 seconds. 

Chiloy * that the intensity of 
vestibular reaction, especially of nystagmus, 
depends more upon the condition of the 
cerebral cortex than upon the peripheral 
vestibular organ. In rabbits, e. g., a caloric 
test under electronarcosis provokes no nys- 


states 


tagmus, but as soon as the animal awakes 
it shows a nystagmus of the normal dura- 
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tion, which should have followed the caloric 
test in a non-narcotized animal. The bi- 
ological sense of somatic vestibular reflexes 
can be understood, according to the author, 
only if the cortical reaction is primary. The 
somatic reflexes should be secondary. Nys- 
tagmus should be a conditioned reflex, be- 
cause, in the period of evolution, animals 
rotating with their eyes open receive an 
unconditional stimulus of the retina, giving 
rise to a conditioned reflex when the eyes 
are closed. Taking away or doping the cere- 
bral cortex in animals makes the duration 
of the caloric test much longer. In some 
patients a perrotatory nystagmus is of longer 
duration when they open their eyes, but in 
other patients the duration is shorter. This 
leads the author to the assumption of the 
existence of various groups of vertigo pa- 
tienis as regards somatic and_ vegetative 
vestibular reflexes. 

It has been known for many years that 
repeated vestibular stimulations result in 
decreased Hood and Pfaltz '%* 
give a brief review of the work performed 
by others in this field. 
as experimental animals. 


response. 


Rabbits were used 
First the rotation 
stimulus was applied, and then the caloric 
stimulus. The allowed, calculated deflection 
of the cupula was 3 degrees with a 60 de- 
gree acceleration in one second. For rota- 
tion the Hallpike-Hood-Byford chair was 
used, The interval between experiments 
was from one minute to one week. Number 
of nystagmus beats, duration of nystagmus, 
and latent period before onset of response 
were reported and analyzed. The authors 
feel that there is some kind of cortical in- 
hibition which may be called either fatigue, 
adaptation, or habituation, which causes the 
decrease of response. This assumption is 
mostly based on the fact that anaesthetized 
animals did not show the phenomenon of 
decreased response. In the investigation of 
caloric stimulation, 25 C water was used for 
10 seconds. The vestibular response did not 
decrease as it did after repeated rotations. 
Caloric stimulation is unilateral and milder 
than rotation, and does not challenge central 
inhibition. 
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In a series of animal experiments Deme 
triades demonstrated that caloric-rotatory 
galvanic stimulation of the vestibular 
labyrinth causes a decrease of blood pres- 
sure. There is no fixed, predictable relation 
between the intensity of the stimulus and 
the drop of blood pressure. In Méniére at 
tacks of hypertensive patients the drop may 
be considerable and may last several hours. 
The return to previous pressure is usually 
gradual. 

The rotatory examination of the vestibular 
organ is described by Jongkees."4* The pos 
sibilities and the dangers of the classical 
Barany test are discussed. Cupulometry, 
the examination of the semicircular canal 
system with small regulable stimuli, is pre 
ferred on account of its greater usefulness, 
its lesser discomfort and danger for the 
patient, and its broader field of activity 
with smaller spread of the normal values. 
Based mechanical calculation, 
cupulometry itself is a perfectly practical 
test, giving more information than the older 


on sound 


one-stimulus tests. It may give information 
about rotatory sensation and nystagmus and 
it may differentiate between two types of 
dysymmetry (crossing and parallel lines) 
of the nystagmus. The method is still too 
new to have been tested exhaustively, but 
many interesting facts have already been 
observed in otosclerosis and head trauma, 
streptomycin intoxications, and fenestration 
cases, 

The action of the various eye muscles 
during rotation is reported by Fermin and 
Jongkees.** recording, — the 
movement of the extraocular muscles in rab 


By isotonic 
bits is examined during postrotatory nystag 
mus in various positions of the animal. The 
external and internal rectus muscles are 
more active than the other muscles in nearly 
every position binaural 
axis). Perfect 


reciprocal action of agonist and antagonist 


(rotation about 


longitudinal-dorso- ventral 


is found in the external and internal rectus 
muscles when the 
takes place about a dorsoventral axis; in 


the rotation of animal 


other positions of the animal an alternating 
predominance of the function of one muscle 
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A. 


evident without 
contraction and 


in a pair of antagonists is 
reciprocity of agonists, 1. e., 
antagonistic relaxation, The function of the 
internal and external rectus muscles is often 
thought to depend upon stimulation of the 
horizontal canals, and the function of other 
extraocular muscles should depend upon the 
activity of the vertical canals, but stimula- 
tion of the vertical canals alone provokes 
an action of the internal and external rectus 
muscles and stimulation of the horizontal 
canals alone makes the superior and inferior 
oblique and rectus muscles react as well. 

Trincker, Bergmann, and Nehls 277 stud- 
ied clinically the changes of postrotatoric 
nystagmus as a result of the changes of eye 
position. When a_ postrotatoric horizontal 
nystagmus was observed by fixing the eye 
in a horizontal plane and the eye was then 
directed 90 degrees vertically upward, the 
early nystagmus beating from one canthus 
to the other changed to rotatoric nystagmus. 
The reverse experiments gave correspond- 
ing results. 

The optogyral illusion is of great impor- 
tance in aviation medicine and for orienta- 
tion in space. It is elicited by stimulation 
of the vestibular apparatus and is perceived 
by the tested person as an apparent move- 
ment of objects that are stationary. Van 
Dishoeck, Spoor, and Nijhoff 27* believe that 
it is a central process related to the turning 
sensation and occurring independently of 
nystagmus and kinesthesis. Their experi- 
ments prove that the illusion does not de 
pend on a tracking of the image over the 
retina. 

Investigations carried out by Aso ™ with 
nystagmographic recording showed the fol- 
lowing: 1. Both amplitude and frequency 
of perrotatory nystagmus were greater in 
presence of optical stimuli (opened eyes in 
light room). Vision has a facilitating effect 
on the perrotatory nystagmus inasmuch as 
vestibular and optokinetic nystagmus super- 
impose each other. This is shown by the 
initial phase of nystagmogram, which is 


given by a rapid positive movement (as well 
for optokinetic nystagmus ) 


it occurs 
without any preceding slow negative phase. 


as 
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2. Nystagmus produced by a long rotation 
(at the speed of one turn in 6 in.) decreases 
both in amplitude and frequency in absence 
of optical stimulations. When this latter 
interferes, however, the nystagmogram 
maintains uniform characteristics through- 
out, as it is observed in pure optokinetic 
nystagmus. 3. There were not 
modifications nystagmograms recorded dur- 
ing the influence of the two different types 
of optical interference (closed-eyes experi- 
ment in light room and open-eyes experi- 
ment in dark room) as between 
nystagmograms recorded in clockwise and 
anticlockwise rotation with unilateral optical 
stimulation. 4. Interference of optic stimuli 
during rotation produced increase in ampli- 


essential 


well 


tude, frequency, and duration of postro- 
tatory nystagmus. 5. When there is 
summation of optokinetic and perro- 
tatory stimulation (the chair is placed in 
the center of the rotating cylinder, the in- 
side of which is painted with black and 
white stripes, and both turn in the same 
direction) it has been found that when the 
speed of both the cylinder and the chair 
is the same, no nystagmus occurs, when the 
cylinder turns either faster or slower than 
the chair the nystagmus during the rotation 
appears in the reverse direction: the con- 
clusion is drawn that the effect of optic 
stimulus is stronger than that of the vestibu 
lar stimulation. 6. Concentration of gaze 
leads to inhibition of perrotatory post- 
rotatory nystagmic reaction. 

placed microelectrodes in_ the 
medulla of rabbits to stimulate the vestibular 
nuclei, using for the first time bilateral 
Short- long-lasting ro- 
Even during 


registration. 
tatory stimuli were applied. 
minimal stimulation, the effect could be reg 
istered. Different electrical responses in the 
nuclear areas of both sides were observed 
and followed. In some animals the nuclear 
areas reacted to acceleration on the same 
side, in others on the opposite side; further 
differences could be demonstrated in the 
first and in the second postrotatory phase. 
For instance, there may be an increase of 
activity in the first postrotatory phase fol 
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lowed by a decrease in the second post- 
rotatory phase, and vice versa. In 
stimulation of the horizontal canal, the utric- 
ulopetal deflection of the cupola was the 
activating, the utriculofugal deflection the 
inhibitory influence in the nuclear area. The 
position of the electrodes was marked by 
iron staining and histologic changes in the 
nuclear area could be observed. 
Klectronystagmography 
Montandon *"' to register postrotatory and 
perrotatory nystagmus. The patient and the 
apparatus are placed on a_ rotating disc 
which may be operated at different constant 
Each rota- 
(1) 
progressive speed with constant acceleration, 
(2) constant speed, and (3) progressive 
braking with constant deceleration until 
stop. The threshold value at which nystag- 
mus occurs for deceleration nystagmus is 1 
degree/second?. Higher values were found 
for perrotatory nystagmus (3-4 degrees/sec- 
ond*), Normally the acceleration nystag- 
mus lasted 90-100 seconds. No nystagmus 
was present during the second period. Dur- 


was by 


accelerations or decelerations. 


tion is divided into three periods: 


ing deceleration nystagmus was opposite to, 
but of about the same duration and ampli- 
tude as that in the first period. Optimal 
nystagmus occurs at 3. degrees/second?. 
Above this value (i. e., at even more marked 
acceleration) the duration of nystagmus is 
so long that it continues in the second period 
at acceleration and after total stop at de- 
celeration. 

IXye- and limb- or general nystagmus as 
affected by tactile or pressure stimulation on 
the skin was studied by Sato.75! Electro- 
myographically the tactile stimulation showed 
temporary marked augmentation of the dis- 
charge from the rapid contracting limb and 
eye muscles. The reverse and prolonged ef- 
fect persisted during pressure stimulation. 
The above results showed that two compo- 
nents constituting the nystagmus behave 
quite differently from each other on skin 
stimulation, which obviously exerts a kinetic 
facilitatory effect on the rapid component 
and a tonic inhibitory effect on the slow 


component, 
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Kquilibratory illusions in aviation is dis 
cussed by Pratt.*** Vestibular stimulation in 
aircraft produces the same effects that simi 
lar stimulation would produce under any 
other situation. The illusory states produced 
by vestibular activity while flying are the 
result of capricious stimulation of the laby 
rinthine apparatus, with normal responses 
resulting from this sort of stimulus. The 
sensory responses with regard to aerial 
orientation are not only inadequate, but 
they are absolutely unreliable and must be 
completely distrusted if safety is be 
maintained in the air. The only adequate 
devices for orientation in space are those 
mechanical devices regularly a part of air 
craft equipment and designed to aid in fly 
ing blind. For proper equilibration two of 
the three systems (ocular, labyrinthine, and 
proprioceptive) must be intact and fune 
tioning. 

In the air a pilot’s spatial orientation is 
subject to illusory processes because (1) 
important visual clues normally used on the 
ground may be absent; (2) unusual accel 
erative forces may influence orientation; (3) 
there may be a marked conflict between the 
information derived from different sense or 
gans. Clark and Nicholson ™ study the type 
of vertigo experiences encountered by flight 
students. A questionnaire asked firstly a 
description of the specific flight experiences 
and secondly the experiences of disorienta 
tion. In this analysis it was found that 
every vertigo item was noted by at least 
one student. In 620 there was an apparent 
instruments indicated 
The investigation re 


turning when the 
straight and_ level. 
vealed that the commonest type of vertigo 
experienced in student pilots involved con 
fusions with regard to altitude and position 
of the aircraft, although confusions with 
regard to visual perception were also com 
mon. The authors express the view that as 


vertigo is experienced sooner or later by 


pilots during training there should be a close 


relationship between it and aviation safety. 


One hundred fighter pilots were ex 
amined otoneurologically by Aschan in 


order to determine whether their profession 
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influenced their otoneurological status. 
Fully trained fighter pilots with daily ascents 
show a sensation cupulogram with a higher 
threshold value and slighter inclination of 
the curve of the sensation cupulogram than 
do pilots with less training. The nystagmus 
cupulograms show the same. In those there 
is often directional preponderance and the 


pilots concerned more easily rotate their air- 


craft in agreement with this directional pre- 
ponderance. Absence from flying for a 
period of months leads to a normalization. 
Changes in calorigrams could not be demon- 
strated, The genesis of this vestibular 
fatigue or adaptation demonstrated in “nor- 
mal” fighter pilots must probably be sought, 
not peripherally in the cupula itself, but in 
the nervous part of the vestibular apparatus. 

Krijger 7 has recorded the linear ac- 
celerations of the aeroplane during aero- 
batics. The impulses sustained by the 
semicircular canals and otolithic organs dur- 
ing these performances are analyzed. Their 
relation to the occurrence of spatial dis- 
orientation and neurovegetative disturbances 
is discussed. The author postulates that a 
normally functioning labyrinth is desirable 
for proficiency in flying. To examine this 
function, the Barany test is rejected as being 
unphysiological and unrevealing. The cu- 
pulometric method of exploring the equilib- 
rial the 
Moreover, it holds promise as a preselective 


functions is method of choice. 
test in singling out those candidate pilots 
who are liable to fail for reasons of un- 
surmountable air sickness. 

jrowne and Beck report an investiga- 
tion of 50 consecutive men possessing cer- 
tificates of disablement from = coal-miners’ 
nysiagmus and 47 randomly chosen miners 
without the disease as controls. The mean 
ages of the two groups were 52 years 8 
months for the group with nystagmus and 
51 years 2 months for the controls. Previous 
illnesses were almost identical for the two 
groups. Pulse rate, respiration rate, and 
blood pressure tended to be higher in cases 
of nystagmus. The onset of nystagmus was 
associated with rapid promotion to face 


work or to more responsible positions. The 
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age-group, 15-24, had spent 3.3 years on 
face work; the controls 2.2, and a similar 
trend was shown in the next two decades. 
In the decade 35-44, the men with nystag- 
mus spent 0.7 years as deputies; controls 
0.5, and this ratio roughly held for the next 
two decades. 

A case of fistula in both vertical canals as 
well as a thin fistula in the promontory in 
which vertical nystagmus was released in- 
directly was reported by Lund.’ The 
fistula symptom released from a fistula in a 
vertical canal is horizontal rotatory. Among 
22 cases with a fistula sign released from 
a fistula in the horizontal canal there were 
5 cases with contralateral nystagmus in- 
dicating that the function of the horizontal 
canal had been destroyed. Varying direc- 
tion of a fistula sign during a test indicates 
a fistula into the vestibule. The fistula sign 
is a general labyrinthine response elicited 
from the maculae and cupulae by altered 
pressure inside the labyrinth. 

Latent nystagmus and alternating hyper- 
phoria is reported by Anderson. Of 
34,000 patients, 138 were found with con- 
genital nystagmus, of whom 20 showed 
“latent nystagmus.” This is an uncommon 
and unexplained condition, wherein nystag- 
mus, not normally present with both eyes 
open, becomes manifest on occlusion of one 
eye and, as a rule, on conjugate deviation. 
The nystagmus is usually rhythmic in na- 
ture. As with experimental vestibular nys- 
tagmus, the exciting agent appears to be 
asymmetrical stimulation of distance recep- 
tors, but the former condition is physiologi- 
cal whereas latent nystagmus arises from a 
disordered basic mechanism. With one ex- 
ception, every case of latent nystagmus in 
this series showed alternating hyperphoria. 
Both conditions can be increased by nervous 
tension and fatigue. The nystagmus on oc- 
clusion is nearly always rhythmic, with the 
initial slow component toward the covered 
eye. The nystagmus that occurs on con 
jugate deviation is frequently rotatory; 
when it is rhythmic the slow component is 
away from the direction of gaze. It is sug 
gested that latent nystagmus and alternating 
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hyperphoria inay be due to arrested develop- 
ment of the oculomotor mechanisms that 
underlie binocular fixation, Their full 
elaboration may be prevented at any early 
stage in development when they are vul- 
nerable. It is suggested that difficulties at 
birth, which were very common in this 
series of patients, may cause both these 
conditions. No evidence of inheritance was 
observed in this series, All the patients in 
this series and the great majority in the 
literature were under 35 years of age. 
Latent nystagmus appears to grow less with 
age in some patients, but no diminution of 
alternating hyperphoria was observed. 
Kataoka performed Ashibumi-Kensa 
for 113 deaf children, making them stamp 
their feet 100 times. The results are as fol- 
Among deaf children are a few 
from Ashibumi- 
however, who 


lows: 1. 
who got good results 
Kensa; there are many, 


showed poor results. With regard to those 
who showed poor third degree, totally deaf 
children are more numerous than children 
with residual hearing. 2. Among totally deaf 


children, there are a few who show devia- 
tion, instead of their physiperceptible physi- 
cal shaking. This is why their bilateral 
vestibular function is severely damaged in 
equal degree. It can be easily explained by 
the outcome of rotation test; both the rate 
of bilateral non-nystagmus and ears non- 
responsive being in high figures. 3. Results 
of Ashibumi-Kensa are in some degree pro- 
portional to those of goniometry; however, 
in a certain case, it is not so. In approach- 
ing the state of vestibular muscle tonus of 
lower extremities of deaf children, Ashi- 
bumi-Kensa should also be carried out. 4. 
It is recognized that there is a certain rela- 
tionship between it and acoustic function. 
5. Those with poor results of Ashibumi- 
Kensa were found more numerous among 
acquired deaf-mutes than among congenital 
deaf-mutes. 

Toshihiro provoked nystagmus in 
guinea pigs by irrigating the external ear 
canal with chloroform, and, having killed 
them by decapitation during the first, maxi- 
mui, and terminal period of nystagmus, 
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observed the histological changes of the 
macula and crista. The nystagmus produced 
when the ear canal is irrigated with chloro- 
form is toward the opposite side. It is diffi- 
cult to find a clear picture of labyrinth 
hydrops during nystagmus. The cupula of 
the irrigated side is smaller than that of the 
opposite side, or, rather, the latter swells. 
The nuclei of the sensory cells change with 
nystagmus; on the whole, the round nuclei 
gradually increase from the first period till 
the maximum, and diminish toward the ter- 
minal. The macula does not present the 
same findings as the crista. 

The perrotatory and postrotatory nystag- 
mus in pigeons was studied by Van [:yck *7° 
following lateral labyrinthectomy by means 
of electromyography of the cervical mus- 
cles (by insertion of two pairs of electrode 
needles into the exposed muscles on both 
sides). The animal was placed in a Gerebt- 
zoff apparatus, with the head fixed into such 
a position that only the horizontal canals 
were stimulated. Rotation was effected by 
hand (five times within 10 seconds), and 
abruptly arrested. Sixteen animals were ex- 
amined, Anticlockwise rotation of normal 
animals was followed by the occurrence of 
rhythmic perrotatory contractions the 
right muscle mass and upon arrest (post- 
rotatory) in the left. No perrotatory mus- 
cular contraction (ampullofugal stimulus on 
the right) occurred 20 minutes after de- 
struction of the left labyrinth. Sudden ar- 
rest (ampullopetal stimulus) did give rise 
to muscular contraction. Perrotatory stimu- 
lation 24 hours after labyrinthectomy caused 
a weak irregular muscular contraction; five 
months later the reaction was again as 
marked as prior to operation. No hypothe- 
sis can as yet be made which affords an 
explanation of the mechanism of compensa 
tion. 


Anatomy and Physiology of the Ear 


An extensive study has been made by 
Porta *!*® of the auditory apparatus, from 
of animals to 
and 


those of the lower classes 
the human ear, and the 
physiological data concerning the structure 


anatomical 


115/489 


of the various auditory apparatus are an- 
alyzed. Some primitive form of an auditory- 
static organ, both static and 
movement functions, is already found in 
Phytozoa, molluscs, and gastropods. In 
some of the Crustacea auditory sacs were 
found, containing sensitive hairs which can 
be stimulated by sound, In insects, there 
are cordotonal organs and tympanic organs 
composed of nerve fibers; they lie in the 
antennae and in the wings, and make an 
auditory function possible; sometimes these 


involved in 


organs are simultaneously adapted to hear- 
ing and to palpation. In the vertebrates, 
the auditory organ has already been sub- 
divided in different parts with correspond- 
ing functions. In fishes, for example, we 
find an internal ear consisting of a superior 
and an inferior labyrinth, with respectively 
a static and an acoustic function, and a mid- 
dle ear which consists of the swimming 
bladder, The external ear is not yet repre- 
sented. I*risch and Stetter have studied fishes 
by the method of conditioned reflexes and 
have demonstrated that fishes have not only 
acoustic sensitivity but can also to a certain 
degree analyze tones. In Amphibia the hear- 
ing organ is better developed than in fishes; 
there is already a beginning of the external 
ear, viz., a small lateral fossa closed by a 
tympanic membrane. A real external ear is 
found in birds; the middle ear is very com- 
plicated, and the inner ear is comparable to 
that in mammals. Birds have a very well- 
developed hearing capacity and are capable 
of perceiving the slightest’ variations in 
frequency. In mammals, the auditory organ 
has reached a maximum perception; all 
parts are well developed and have acquired 
their final form, A review is given of the 
very interesting studies of Weber, [ngel- 
man, Galambos, and Davis, which have been 
predominantly concerned with study of the 
hearing capacity in dogs, cats, and other 
mammals. Irom these studies, it was con- 
cluded that many animals (dogs, bats, and 
some of the birds) have a much more per- 
fect auditory function than man, perhaps 
with requirements 


in connection special 


deriving from their way of life, or to offset 
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the scanty development of other sense or- 
gans (bat). The author concludes this bril- 
liant phylogenetic study by expressing the 
wish that many more detailed studies will 
be made of the auditory organ in mammals, 
both to throw light on problems of mal- 
formation, and to improve on our present 
functional surgery of the ear. 

The oval window has a more complicated 
structure than is usually assumed, because 
there are several adjustments to reinforce 
the stability of the stapediovestibular junc- 
tion. Brunner ** states that these adjust- 
ments act to keep the force exerted by the 
stapedius muscle in physiological limits. In 
other words, they are antagonists to, and 
also moderators of, the function of the mus 
cle. The following structures serve this pur 
pose: (1) the cartilage at the frame of the 
window and at the footplate of the stapes; 
(2) the spiral rotation of the anterior part 
of the window frame; (3) the auxiliary 
reinforcement ligaments; (4) the connective 
tissue of the fistula ante fenestrum (per- 
haps not constantly). The stapes is very 
well fixed in the oval window. For this 
reason it must be difficult to remove the 
footplate by pulling on the crura. Incision 
of the anterior portion of the annular liga 
ment would facilitate its removal. 

Anatomic study of the lamina spiralis in 
its vestibular portion is reported by 
Mounier-Kuhn et al.2°? The hook-like gap 
formed by the osseous spiral lamina in the 


dry bone appeared to be ciosed by a firm 
This 


with the 


membrane in the fresh specimen. 
membrane, which is continuous 
basilar membrane, prevents the labyrinthine 
fluid from passing from one scala to the 
other in the vestibular part of the cochlea, 
thus leaving the helicotrema as the only 
route of communication between the two 
scalae. 

A light and electromicroscopic study of 
the structure and innervation of the coch- 
lear hair cells is reported by Engstrom and 
Sjéstrand.*4 The organ of Corti is inner- 
vated by both afferent and efferent nerve 
fibers. The ganglion cells of the afferent 
fibers are situated in the spiral ganglion 
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while those of the efferent fibers emerge 
from the contralateral superior olive. The 
nerve fibers lose their myelin sheath in the 
osseous spiral lamina on their way to the 
organ of Corti. They then continue their 
course, unmyelinated, through the medial at- 
tachment of the basilar membrane to the 
inner and outer hair cells. The distal end- 
ings of the nerve branches are club-shaped 
and settle close to the plasma membrane of 
the inner and outer hair cells; they are 
separate from one another, They vary in 
size and number but are similar in general 
structure. They are enclosed in a_ thin 
plasma membrane. The nerve endings seem 
to be largest under the cells in the first row 
of hair cells and smaller under the outer 
hair cell rows. 

Using Weber's histological technique, 
Portmann and Portmann **! find the organ 
of Corti innervated by a double system of 
afferent sensory and efferent fibers, the lat- 
ter originating from the medulla and ending 
at various turns of the cochlea leveling with 
the internal spiral plexus. Formal proof of 
the efferent nature of these fibers is given 
morphologically, although their function has 
not yet been established. Theoretically they 
are considered, according to Fernandez, to 
constitute the anatomical substratum of 
cochlear interactions. 

A survey is given by Barcia Goyanes 
on more recent modifications of the knowl- 
edge regarding the auditory pathways, with 
reports on many details. The trapezoid body 
in its quality of an authentic auditory 
chiasma has gained more importance in the 
light of new observations. Attention is 
given to the connection of the auditory path- 
ways with the cerebellum. There is in the 
cerebellar cortex a double representation of 
the various parts of the body in the form 
of mirror images. Well known by observa- 
tions in animals, these conditions are only 
assumed in man. It would be of outstanding 
clinical importance to clarify the coordina- 
tion of the exteroreceptors with the cere- 
bellum, Animal experimentation discovered 
the existence of a secondary auditive zone, 
and in man a secondary auditive area was 


18 
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demonstrated. Tonotopical experience, al- 
though gained solely on animals, gives a 
good basis for the assumption that in man, 
too, a general law or organization of the 
auditive cortex is obeyed. 

With the aid of a strict experimental 
technique, an attempt was made by Botner 
and Pivotti7® to determine whether, across 
the middle wall of the tympanic cavity, 
anastomoses exist between the arterial ves- 
sels of the middle ear, which are branches 
of the carotid artery, and those of the in- 
ternal ear, which are branches of the verte- 
bral artery. The experiments were carried 
out in dogs and guinea pigs, and the findings 
served to show that no such anastomoses 
exist. It is improbable that there is a fune- 
tional correlation between the vasomotility 
of the middle ear and that of the mem- 
branous labyrinth. 

Important observations on the circulation 
in the cochlea made from exposure of the 
spiral ligament living animals are 
reported by Seymour.?°* Prolonged sympa- 
thetic stimulation produced marked con- 
cavity of Reissner’s membrane in 7 of a 
group of 19 animals. This is found only 
on the side of stimulation and it is sug- 
gested that the dipping is due to a decreased 
secretion of endolymph secondary to a de- 
creased blood supply. Flow of blood through 
the stria vascularis is influenced by (1) 
the state of the precapillary sphincter, (2) 
by the angle at which the capillary arises 
from the metarteriole, and (3) by the damm- 
ing effect of specialized draining vessels in 
the basal turn of the cochlea which are de- 
scribed for the first time. The slow stream 
in the stria gives time for the maximum 


oxygen and metabolic exchange to occur be 
tween the blood and endolymph, a condition 
essential for the well-being of the organ of 
Corti, since this structure is not provided 
with vessels of its own. Since the strial net 


work is continuous from apex to base, with 
few vascular connections between these two 
points, it follows the oxygen tension will 
tend to fall from apex to base and_ that 
blood-borne toxins will tend to concentrate 
at the base, As to the saccus endolymphati 


117/491 


| 
\ 


cus, its function is to secrete endolymph. 
I-ndolymph is formed in three and probably 
four ways. Two occur in the region of the 
intermediate part of the sac from two types 
of papilla found there, one with a vascular 
and the other with a connective-tissue core. 
The surface epithelial cells distend and rup- 
ture discharging their contents into the en- 
dolymph. third way occurs in the 
epithelium at either end of the rugose por- 
tion, where the surface cells protrude a 
clear globule which is liberated from the cell. 
Finally, the distal part of the sac secretes 
a watery solution of low electrolyte content. 
The high concentration of potassium in the 
endolymph (20-30 times higher than that 
of a filtrate such as perilymph) indicates 
that it is a secretion formed largely of 
cytoplasm from living cells. The saccus is 
not the only source of endolymph, the fluid 
being secreted by the stria vascularis, the 
maculae of the saccule and utricle, and from 


The 


the cristae of the semicircular canals. 


production, circulation, and absorption of 


endolymph are largely confined to each com- 
partment of the endolymphatic 
Perilymph is formed largely from the blood 
as an ultrafiltrate from the cerebrospinal 
fluid and from endolymph. Its absorption 
is into the veins, similar to the absorption 
of tissue fluid. 
the internal auditory artery is predisposed 
to all the vascular hazards which contribute 
to perceptive deafness. In many instances 
Méniére’s disease may have an underlying 
vascular cause. Intralabyrinthine pressure 
may be reduced initially because of reduced 
blood supply. This reduces the secretion 
and alters the composition of the endolymph 
and causes an accumulation of metabolites. 
The hydrops then follows in the later stages. 

Direct microscopic observations of the 
blood vessels of the spiral ligament are re- 
ported by Weille et al.2%.?9! Arterioles, cap- 
illaries, arteriovenous arcades, and venules 
of the spiral ligament, and capillaries of the 
stria vascularis were observed, The arteri- 
oles, arteriovenous arcades, and 
possessed the ability to contract and dilate 
independently. Intermittence of linear blood 


system. 


Because of its small size, 


venules 
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flow was observed in arterioles, arteriove- 
nous arcades, capillaries, and venules. Rate 
of blood flow varied from time to time in 
each type of vessel. 

According to Weille et al.,?®? anesthetized 
guinea pigs sensitive to egg white can die 
in two to three minutes after the shocking 
dose of antigen. The changes noted in the 
blood vessels of the spiral ligament included 
and 
striction followed by dilatation of venules. 
When death did not occur until several min- 
utes after the shocking dose, emboli and 
thrombi were seen in both arterioles and 
venules. When the guinea pig recovered 
from anaphylaxis, thrombi in the vessels did 
not disappear. 

Examinations of patients with partial or 
total uni- or bilateral and combined destruc- 
tion of the vestibular and cochlear function 


constriction of arterioles initial con- 


caused by cerebral concussion, cranial frac- 
ture, treatment with streptomycin, or a con- 
genital condition led to the following 
conclusions by Braylovski #!: Nonexcitable 
vestibular apparatus affect the 
threshold of sound intensity necessary for 
evoking the cochlear-pupillary reflex. The 


does not 


reflex is produced by sound stimulation cor- 
responding to the individual hearing thres- 
hold; hence the cochlear-pupillary 
reflex is justified. In cases with destroyed 
cochlear function and unaffected vestibule, 
the reflex may be produced by very intensive 
sound stimulation. 

The vibration of the foot of the stapes in 
man was studied by Parow.?* Attempts 
were made to determine the position of the 
axis of rotation of the foot of the stapes 
and so on the perilymph displacements in 
the internal ear; the extent to which the 
tilting movements described by Békésy also 
occurred in this test arrangement was stud- 
ied as well. The material consisted of 25 
freshly obtained human petrosal bones, in 
which the elasticity is maintained relatively 
long (until the onset of tissue decomposi- 
tion). Frank's method of recording the 
movements of the plate was used; this 
method involves photography of the so-called 
Lissajous figures, which occur when a pin- 


term 
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point light beam is directed across two mir- 
rors with perpendicular axes of rotation. 
One mirror is fixed on the membrane of a 
10 watt permanent magneto loudspeaker 
(registration of tone in the horizontal axis), 
while the other one is mounted on a three- 
legged stool, one leg of which is placed on the 
plate at various points, whereas the other 
two rest on the petrosal bone; this mirror 
diverts the beam into the vertical plane. 
The investigations showed that, within a 
single movement to and fro, the plate car- 
ries out complex composite movements. In 
addition to a translatory movement, rotatory 
movements occur on three axes perpendicu- 
larly placed, i.e., two horizontally _per- 
pendicular to each other and a_ third 
perpendicular to the two former. The lat- 
ter showed a free center of rotation, which, 
at low intensity of sound, is closer to the 
fenestra ovalis than at high intensities. The 
perilymph displacement can be calculated. 
The Békésy movements were seen but could 
not be interpreted with certainty. The po- 
sition of the foot of the stapes in space can 
be determined exactly, at each point of time, 
by means of the maximal amplitudes 
(dyne/sq. cm.) and the mutual phase dif- 
ference of the separate points palpated. 

The right stapedius muscle was sectioned 
in the middle ear of 24 rabbits. Subse- 
quently 100-400 rounds of explosions of 
100-130 phons were set off 15 cm. in front 
of the animals at two-second intervals. 
Histological examination, according to 
Taruya,?”" demonstrated that the damage to 
the organ of Corti was least in the basal 
turn and greatest in the second turn. Like- 
wise, it was clear that the side with the 
sectioned stapedius muscle showed more 
damage than the other side. It was also 
clear that the degree of damage following 
section of the stapedius muscle is less than 
that following section of the tensor tym- 
pani muscle. 

Studies on the function of the tensor 
tympani muscle were made by Okamoto, 
Sato, and Kirikae.2”° The latency in this 
reflex was measured as follows: burst of 
action current of the muscle 6-8 msec., con- 


Proctor et al. 


traction of the muscle 7-10 msec., and in- 
ward movement of the tympanic membrane 
18-19 msec. From the behavior of the dis- 
charge, the components of this muscle may 
be divided into two neuromuscular units, 
tonic and kinetic. The threshold of activity 
of the tonic unit was 80 phons and that of 
the kinetic unit was 90 phons. The fluctua- 
tion of the tympanic membrane in the re- 
tracted position under continuous loud sound 
is due to the synchronous discharge of al- 
neuromuscular units of the 
Acoustic stimula- 


most all the 
tensor tympani muscle. 
tion of one ear evokes reflex contraction of 
the tensor tympani muscles of both ears. 
The significance of the tensor tympani re- 
flex is not clear, but supposedly it protects 
the inner ear against acoustic injury and 
accommodates it to acoustic stimulation. 
The destructive changes induced in the 
cochlea of rabbits by pure tones of 3,500 
cps, 100 phons, and 250 eps, 115 phons, 


275 


respectively, were observed by Tomoyuki. 


The right m. tensor tympani was dissected, 
the left one maintained intact as control. 
At both frequencies, the cochlea of the side 
operated on is more severely injured, This 
is considered as evidence for the protective 
function of the tensor tympani muscle, The 
operation has no influence on the localiza 
tion of destruction in the cochlea. 

Some electromechanical properties of 
Corti’s organ are reviewed by Békésy.*" 
The drumhead with the ossicles is a better 
transmitter than the usual telephone re- 
Cochlear oscillations were studied 
observation and 


ceiver. 
by direct 
registration of microphone potentials. A 
cochlear model demonstrated that the 
cochlea is a complex structure of isolating 
membranes with intermediate layers of con- 
ducting fluids. Microscopic observation 
revealed wandering waves which are pro- 
gressively shortened toward the helicotrema. 
From a certain minimal length on they are 
functionally insignificant. The direction 
of oscillation of the cells of Corti’s organ 
changes. They first oscillate perpendicularly 
from the stapes onto the helicotrema, 
then parallel with the cochlear axis, and 


119/493 


microscopic 


i 
= 


finally in the direction of the length of 
the basilar membrane. Since the auditory 
organ is highly sensitive and since the 
sensory cells as firm bodies require a cer- 
tain force to be stimulated, a transformer 
must be available which transforms the 
slight fluid pressures into more marked 
forces applied to the cell surfaces. It is 
assumed that shearing forces are involved. 
The mechanical energy of the oscillation 
into electrical energy 


is not transformed 


of the microphone potentials since disap- 
pearance of microphone potentials (in case 


of oxygen deficiency) has no effect on the 
oscillations, These produce the microphone 
potentials by a trigger mechanism; the 
energy of these potentials is derived from 
direct current tensions present in the organ 
of Corti. 

The excitation of nerve impulses in the 
Davis.°* Nerve 
impulses are probably excited by the 
cochlear microphonics. The action potential 
of separate nerve fibers of the acoustic 
nerve was obtained by Tasaki. 
fiber a frequency was found which had 
the lowest threshold of excitation; it was 
found, however, that below this frequency 
the threshold was only slightly increased, 
above 


cochlea is discussed by 


lor each 


while a marked increase was seen 
it. Similar results were obtained from the 
cochlear nucleus. The endolymph of the 
scala media is markedly positive, electrically, 
as compared with the perilymph. By re- 
placing perilymph by a_ potassium-rich 
Ringer solution, the electrical responses in 
Corti’s organ are considerably altered. This 
leads to the conclusion that the tunnel and 
Nuel’s space must be filled with perilymph 
instead of endolymph. The ion-permeable 
layer is therefore not the basilar membrane 
but the lamina The nutrition 
of the organ of Corti, including the hair 
cells, is derived from the scala tympani 
and the media. If the 
tunnel of Corti were filled with fluid of 


the chemical composition of endolymph, 


reticularis, 


not from scala 


the nerve fibers which are immersed in it 
would not be able to conduct nerve impulses. 
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After a survey of the modern theories 
of hearing, a personal theory is described 
by Borghesan,?* which is primarily based 
anatomical and_ histological 
examinations. The cilia of the 
cells continue with a long, elastic portion 
into the tectorial membrane, so that sensory 
cells tectorial membrane form an 
anatomical and functional unit. The cilia 
of the external auditory cells are localized 
at the vestibular surface of the tectorial 
membrane; those of the internal auditory 
cells at the tympanic surface. The mechan- 
ical oscillations first affect the vestibular 
surface, which is very easily deformed, and 
involve the deeper layer of the tectorial 
membrane only in greater intensities. Ac- 
cordingly, the external auditory cells are 
first stimulated, with increasing intensity 
the other ranges of external hair cells, and 
finally the internal hair cells. Thus, the 
intensity of the oscillation is represented 
by the number of sensory cells involved, 
but the frequency by the position of the 
stimulated sensory cells in Corti’s organ. 
In this respect, so-called “syntonic sectors” 
can be distinguished, i. e., groups.of-sensery 
cells responding to a certain frequency, 
in which the intensity determines which 
cells of this group are stimulated and 
how many. At threshold intensity, only 
the cell at the top of the syntonic sector 
responds, which is formed by one of the 
outermost auditory cells. With increasing 
intensity, the other sensory cells are also 
involved, finally the internal auditory cells, 
which form the basis of the sector. With 
the presented considerations, most of the 
physiological and pathological phenomena 
of the hearing process can be explained. 
from induced 


on extensive 
sensory 


Regional hearing losses 
cochlear injuries were studied by Sutton 
and Schuknecht 2° in experimental animals. 
Cortical hearing tests were used before 
and after the cochlear injury. A quantita- 
tive study was then made of the inner ear 
pathology. The results confirm previous 
concepts of an orderly, spatial distribution 
of frequencies within the cochlea. The 
sharpness of tuning is greater for high 
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frequencies than low frequencies. Success 
in creating more restricted threshold losses 
was interpreted to mean that a greater 
burden for frequency analysis must be 
placed on a place principle of cochlear 
function than has been demonstrated pre- 
viously. 

Operations on the vegetative nervous 
system have been performed in recent years 
to treat some aural disorders. This treat- 
ment is based on the supposition that by 
interruption of vasoconstrictor fibers, the 
blood supply on the inner ear can be im- 
proved. Krejci and Bornschein in ex- 
periments on 11 cats found no evidence 
for the supposition that the cochlear 
microphonic potentials are influenced by 
prolonged sympathetic stimulation. 

An attempt has been made by Gold- 
stein” to study further the properties of 
the summating potential (SP) and to 
clarify its relationship to the action po- 
tential (AP) and the cochlear microphonic 
(CM). The electrodes were silver wire 
infixed in scala vestibuli and scala tympani 
of the basal turn. The sound-generating 
and recording systems were the same that 
Davis has used. “Tone-pips” of the fre- 
quencies 500, 2,000, and 8,000 cps were 
pulsed at 20 per second. In scala vestibuli, 
the 8,000 cps pip produces an SP that is 
negative relative to the neck, and the 500 
cps pip produces a_ positive one. The 
corresponding SP recorded scala 
tympani each have the opposite sign. There 
is no apparent SP in either scala in response 
to the 2,000 cps pip. With death from 
asphyxia, the SP of the scala vestibuli be- 
comes positive for all frequencies and then 
later becomes negative for all pips. The 
electrical polarities are always opposite in 
scala tympani. Masking experiments were 
made by presenting a white noise simul- 
taneously with an 8,000 cps pip. The AP 
was greatly reduced; SP was also reduced 
but not so much; the CM was not affected. 
After trauma of the cochlea (acoustical, 
chemical, and surgical) SP in scala vestibuli 
becomes negative for all frequencies. The 
author suggests three components of the 
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SP with varying resistance to lack of 
oxygen and damage. One of these com- 
ponents is the nerve action potential of the 
nerve fibers within the organ of Corti. 
The origin of the others is as yet unknown 
(the author’s original suggestion was that 
the external and internal hair cells were 
the sources of all components ). 

Some original hypotheses regarding the 
nature of the so-called cochlear electrophonic 
effect are suggested by Chocholle.** The 
electrophonic is not believed to be due 
to fundamental electrical phenomena, as 
the ear does not contain any structures 
capable of transforming electrical energy 
into sonorous energy. In addition, in view 
of the distance between the tympanic mem- 
brane and the windows of the inner ear, 
the electrophonic effect cannot be attributed 
to electrostatic phenomena. Finally, it is 
stated that the electric current cannot reach 
the inner ear. Accordingly the electrophonic 
effect obtained in normal conditions should 
be differentiated from that obtained in 
pathological conditions. When an electrode 
is inserted into the middle ear, the electro- 
phonic effect appears at the level of the 
mucosa lining the middle ear; when the 
electrode is placed on a window, however, 
the effect arises at this window or in 
the structures of the inner ear. 

Electrical responses to acoustic 
from various way the 
classical afferent pathway are described by 
Rosenblith.24% The concept of probability 
of response is introduced as a key element 
in the interpretation of the electrical activity 
Intensity func- 
tions are presented in which both the 
amplitude and the latency of the first neural 
response and of the cortical response are 
plotted versus click intensity. Neural re- 
sponses to pure tones are briefly discussed. 


clicks 


stations of cat’s 


of populations of neurons. 


Experiments are summarized in which the 
behavior of the first neural 
clicks is studied (a) against a background of 
white noise (“masking”) and (b) after 


response to 


exposure to intense sounds; also experi- 


ments in which responses to pairs of clicks 


were recorded simultaneously from the 
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cat’s round window and auditory cortex. 
Finally there is a discussion of the possible 
relations’ between data from auditory 
electrophysiology and those responses of 
the total organism that are commonly as- 
sociated with the word “hearing.” 

The cochlear potentials produced in cats 
by pure-tone stimuli of 250 to 8,000 cps 
were recorded by Goto and Hibino.* 
Tests were made with the tympanic mem- 
brane intact, after perforation of the 
membrane with a hot needle in the anterior, 
posterior, or umbo region, and after pro- 
gressively enlarging the perforations until 
the membrane was entirely destroyed. 
Although losses for every frequency tested 
occurred regardless of the location of the 
lesion, it is concluded that the posterior 
region of the tympanic membrane is more 
important than the others for frequencies 
below 3,000 cps, while at 8,000 cps (and 
probably higher) the anterior region of the 
membrane is more important than the other 
regions. Very small lesions in any region 
were sometimes found to cause a_ small 
loss in response, sometimes no loss, and 
sometimes even an improvement in re- 
sponse. 

Experimental and clinical studies on the 
change in content of some enzymes in the 
labyrinthine and the cerebrospinal fluids, as 
effected by the injury of the auditory organ 
are reported by Ito.’ Amylase content 
of the CSF in the perceptively deaf was 
invariably lower than that of the normal, 
but catalase was absent in the CSI of 
normals and the perceptively deaf. In 
normal and experimentally damaged animals 
amylase content of the labyrinthine fluid 
was always found higher than that of the 
CSF. Amylase in both cerebrospinal and 
labyrinthine fluids was definitely reduced in 
cases of experimentally damaged auditory 
organs. Catalase was virtually absent in 
the labyrinthine fluid or CSF of normal 
rabbits, but was frequently recognized in 
both fluids of the experimentally damaged 
auditory organ. 

Ninety patients were exposed by Fer- 


rari*® to hyperoxygenation and _ tested 
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audiometrically. Normal persons showed 
no change in their audiograms. Hearing 
losses of vascular, toxic, or presbyacustic 
origin remained unimproved. There was no 
influence on auditory fatigue. However, 
there appeared to be a difference between 
old and recent cases of cranial trauma. 
While cerebral damage was still in the stage 
of improvement, oxygen exposure improved 
the loss for high tones. 

The effect of oxygen lack and decreased 
blood pressure on the microphonic response 
of the cochlea was studied in guinea pigs 
by Gisselsson.’°* Cochlear potentials are 
intimately related to the activity of the 
hair cells (demonstrated only in the pres- 
ence of intact hair cells). The amplitude 
of cochlear potentials is decreased by 
oxygen lack as well as by extreme fall in 
blood pressure. Oxygen lack produced by 
potassium cyanide (which inhibits cellular 
respiration but increases blood pressure ) 
decreases the amplitude of cochlear poten- 
tials. Oxygen restriction produces an initial 
decrease in cochlear potentials and a simul- 
taneous transient slight drop blood 
pressure. After one to two minutes, the 
blood pressure increases with a_ further 
decrease in cochlear potentials. Subsequent 
supply of oxygen increases the blood pres- 
sure violently and the cochlear potentials 
too. The blood pressure then gradually 
drops with a gradual decrease in cochlear 
This biphasic decrease in_ the 


potentials. 
amplitude of cochlear potentials suggests 
that the potentials are made up of two 
factors, one sensitive to oxygen lack, the 


other to changes in blood pressure. The 
cochlear potentials are extremely sensitive 
to oxygen lack, about 30 seconds’ deprivation 
of air being sufficient to produce reversible 
injury to the cochlea, 2 minutes’ depriva- 
tion being enough to cause irreparable 
damage to the organ. Cochlear potentials 
are the expression of a biological effect 
and not of a piezoelectric or other effect. 
The correlations between — behavioral 
audiograms and recordings of cortical po- 
tentials in experimentally deafened cats was 
studied by Hind and Schuknecht.'? Cortical 


Vol. 69. Abril, 1959 


al 
| 
| 
a 
<a 
2 


CHRONIC PROGRESSIVE DEAFNESS 


thresholds were defined as the minimum 
intensity of tone impulses capable of 
eliciting strychnine potentials. Curves ex- 
pressing threshold elevation with respect to 
normal animals were prepared for both the 
behavioral and the cortical responses; these 
displayed above charts of cochlear histo- 
pathology. A mean value of 3.0 db. greater 
loss for the behavioral test was obtained 
when the differences between corresponding 
pairs of behavioral and cortical threshold 
elevations at all frequencies in all animals 
were average algebraically. The standard 
this collection of threshold 
differences was 17.4 db. Hypotheses ad- 
vanced to explain the discrepancies include 
the effects of: (1) uncontrolled physio- 
logical variance in the cortical recording 
procedure; (2) the fact that the absolute 
cortical threshold exceeds the absolute 
behavioral threshold by 30 to 40. db.; 
(3) the use of an abrupt onset for the 
cortical tone pulse. It is concluded that 
the cortical test is the most practical and 
descriptive electrophysiological indicator of 
threshold cochlear function at present avail- 
able, although it cannot be considered a 
precise substitute for behavioral threshold 
determinations. 

Nakajima? intended to clarify the 
mechanism of the auditory disturbance from 
the viewpoint of humoral pathology. Fol- 
lowing up changes of pH of the cerebro- 
spinal and the labyrinthine fluids — in 
perceptive deafness as well as studying 
experimental deafness in animals, he estab- 
lished a definite difference in pH _ existing 
between pathological and normal conditions. 
The pH of both fluids had a tendency to 
become normal when various therapeutic 
treatments were applied through the CSF. 
The author lays emphasis on his data in 
discussing disorder of the auditory sense, 
and suggests that attention should — be 
directed to the properties of the labyrinthine 
fluid also in conductive deafness. 

The distribution of small vessels in the 
spiral ligament and spiral lamina of the 
cochleas of the guinea pig, the cat, and 
man is very similar. The arterioles radiate 


deviation of 
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out from the modiolus over the scala 
vestibuli and ramify in the spiral ligament, 
reports Smith.26 Some of the branches 
turn in a spiral direction above Reissner’s 
membrane and form a network in the upper 
spiral ligament. The stria vascularis is a 
separate capillary network with arterioles 
entering and venules leaving it at intervals. 
A single vessel is found in spiral 
prominence. In the spiral lamina, the 
vessels in the limbus form a subepithelial 
spiral border at its edge. The radiating 
nerve well The 
capillary fleld ends laterally as a plexus in 
the labium tympanicum which may extend 
out to the tunnel of the organ of Corti. The 
spiral ligament has several distinct capillary 
groups. The the 
cularis, the spiral prominence, and the upper 


fibers are vascularized, 


networks in stria vas- 
and lower spiral ligament are separated by 
vascular supply and drainage. Such a 
pattern greatly favors the possibility of 
regional circulatory variations. Not only is 
it probable that there are differences in 
pressure and velocity of flow but circulatory 
disturbances may be found in one place 
without necessarily being present elsewhere. 
It seems possible that perilymph is formed 
and resorbed in the cochlea by the capillaries 
in the spiral ligament and spiral lamina. 

In animal experimentation and in patients 
Hasegawa observed disappearance of the 
otolith crystals after intravenous admin- 
istration of sodium bicarbonate. To gain 
more information investigations were car- 
ried out by Hiroshi and Juichi ™* without 
decalcification of the labyrinth on guinea 
pigs and rabbits. It was found that sodium 
bicarbonate and did 
dissolve the otolithic crystals after intrave- 
nous injection of even high doses. In 
man, 


sodium citrate not 


further experiments otoliths from 
rabbit, guinea pig, rat, frog, and mackerel 
were submitted to Meigen’s _ reaction, 
electron microscopy, and x-ray diffraction. 
Otoliths of man, rabbit, and guinea pig 
and rat were found to consist of calcite; 
the frog 


those from and mackerel of 


aragonite. 
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In studies on the labyrinth of pigeons, 
Lempert, Wever, and Lawrence '** showed 
that the membranous labyrinth contains a 
distinctive fluid, the endolymph, and _ that 
the membranous walls constitute a barrier 
to the free passage of this and other fluids. 

Otoliths of guinea pig and frog were 
studied by Matsuo and Fujiwara’ by 
electron microscopy and electron microdif- 
The following results were ob- 
tained: Very fine otolith crystals of 
spherical or oval form (ca, 0.4m in length) 
were observed in the guinea pig and in 
the experimental dissolution of frog otoliths 
by dilute hydrocholoric acid, in the inside 
at first. According to the electron micro- 
diffraction, otoliths of the guinea pig 
seemed to be aragonite. 

Perilymph, cerebrospinal fluid and endo- 
lymph from the utricle of the guinea pig 
were analyzed for Na, K, Cl, and protein 
by Smith, Lowry, and [endolymph 
has a K concentration 30 times that of 
perilymph and a Na _ concentration only 
Wo as high as perilymph or cerebrospinal 
fluid. The Cl of endolymph was found 
to be 90% of that in perilymph and cerebro- 
Perilymph and cerebrospinal 


fraction. 


spinal fluid. 
fluid were indistinguishable in K, Na, and 
Cl content. All three fluids are low in 
protein, but perilymph may contain twice 


as much as either of the other fluids, The 


tympanic boundary of the cochlear duct is 


at the reticular lamina covering Corti’s 
organ, The nerve is then separated from 
the endolymph, which with its high kK con- 
tent would interfere with the conduction 
of the nerve fibers that cross the tunnel. 

A higher content of hyaluronic acid was 
found in the endolymph of the vertebrate, 
Acanthios vulgaris, by Vilstrup and Jen 
other body fluids 


than most 


The consistency of endolymph 


sen,282 
examined, 
is due to a large content of this acid which 
is attached to proteins. The endolymph was 
found to contain 1.8% protein and_ the 
perilymph 1.2% protein. The albumin- 
globulin ratio for endolymph was albumin 
0%, globulin 100%. For perilymph: 
albumin 21%, globulin 799%. For human 
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serum: albumin 79%, globulin 21%. For 
human vitreous body: albumin 43%, globu- 
lin 57%. 

The chemical composition of perilymph 
in cats was determined by Waltner.?*° 
Measurements of the ultraviolet absorption 
and total nitrogen were made on_ the 
perilymph and cerebrospinal fluid of 30 cats. 
The total N concentration was more than 
twice that of the cerebrospinal fluid. Con- 
tamination with blood and endolymph was 
ruled out. The great difference in chemical 
composition between perilymph and cerebro- 
spinal fluid rules out all possibility of free 
flow of fluid between subarachnoidal and 
perilymphatic spaces. Histological studies 
point to the increased secretory activity in 
the endolymphatic spaces following drainage 
of the perilymph through the round window 
membrane, This is interpreted as indirect 
evidence of the role of the endolymph 
as source of perilymph. Localized pre- 
cipitation of endolymph in the cochlear 
duct, in the saccule, utricle, and ampulla 
of the semicircular canals is considered as 
indirect evidence of increased production 
of endolymph in these anatomical struc- 
tures. 

electron microscopic study — by 
Wersall 7° of the structure of the epithe- 
lium and the nerve terminals of the crista 
ampullaris of the guinea pig revealed the 
following: two kinds of hair cells, flash- 
shaped short cells located on the summit 
of the erista, and cylindrical cells located 
on the periphery of the crista. About 40 
sensory hairs, consisting of an axial fibril 
enveloping protoplasmic — sheath, 
emerge from the upper 
sensory cells. The supranuclear part of the 
packed 


and an 
surface of the 
supporting cells contains closely 
granules. Globular protrusions emerge from 
the surface of the supporting cells. The 
flask-shaped sensory cells are supplied by 
coarser nerve fibers forming nerve cups 
about the hair cells. A large number of 
mitochondria are observed inside the nerve 
cups. There is no continuity between the 
cytoplasm of the nerve and of the hair 


cells. There is a nerve plexus, located 
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basally in the epithelium and consisting of 
fine fibers within the periphery of the crista. 
From this plexus emerge branches which 
end in club-shaped terminals connecting 
with the cylindrical sensory cells in the area. 

A study of the ultrastructures of the 
labyrinthine macula was made by Coas- 
solo.’ The lateral semicircular canal 
macula, when observed with the electronic 
microscope, shows crystalloid formations 
having a high molecular mass; they derive 
from the protein crystalloids of the endo- 
lymph, from which they differ by a more 
definite degree of crystallinity. 

Coassolo ** describes his observations on 
the ultrastructure of the cupola of the 
A crystalloid organic 


macula utricularis. 


formation of high atomic weight and also 
a crystalloid inorganic formation of low 


atomic weight are identified. The latter 
formations are otoliths. 

The central effects of 
cholinesterase, and cholinesterase inhibitors 
were studied by Diamant." The intra- 
carotid centripetal injection of Forssman’s 
antigen was used in guinea pigs. In_ this 
way, the antigen reaches the cerebellum, 
pons, and medulla region of the injected 
side via the vertebral artery and causes a 
marked vestibular syndrome with circling. 
Injection of cholinesterase-inhibiting —sub- 
stances had the same effect. The injected 


cholinesters, 


side showed a lower enzyme activity in the 
pons medulla The action of 
anticholinesterases may be assumed to be 
due to their inhibiting ability. Intracarotid 
centripetal injections of acetycholine and 
syndrome, 


region. 


mecholyl induce a_ vestibular 
but for the induction of this syndrome the 
prior administration of a cholinesterase 
inhibitor is Damage the 


vestibular nuclei produces circling towards 


necessary. 


the damaged side, whereas stimulation has 
effect. 

cholinesterase inhibitors 
stimulates the effector cells, the result being 
a rotatory movement toward the opposite 


the opposite Injection of — the 


and cholinesters 


side. If the effector cells were destroyed 
by coagulation, a subsequent injection of 


cholinesterase inhibitor did not produce a 
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syndrome. Destruction of the labyrinth 
showed that the latter was of no significance 
relative to induction of the syndrome. The 
vestibular syndrome elicited by intracarotid 
centripetal injection of cholinesterase in- 
hibitors and cholinesters is of central origin. 
Its induction is dependent on intact vestibu- 
lar nuclei in the brain stem. 

In rats and dogs, the relative activity of 
metabolism in the labyrinthine bone was 
measured with P 32 and Ca 45 and com- 
pared with that in other parts of the skeleton 
by Steller.2°7 Histologically the dog laby- 
rinth is very similar to that of man, but 
that of the rat shows essential differences. 
The extent to 
incorporated is a measure of the metabolic 


which these elements are 


rate. In rats the bony labyrinth gave the 
same values as the parietal bone, but in 
dogs the labyrinth bone showed very low 
values. These differences are referable to 
the difference in histological structure. 
Radioactive isotopes (iodine and phos 
phorus ) Portmann, 


were employed — by 


Portmann, and Barjon *** to study the origin 
and dynamics of labyrinthine fluids. Intra- 
thecal or 
radioactive isotopes to pregnant adult rats 
made 


intracardiac administration of 


possible the study of historadio 
graphical variations of the labyrinths of 
the fetuses. Passage of the isotopes through 
facts of 
significance on the physiology of labyrin 


thine fluids were revealed, Better 


the placenta is possible. No 
results 
may be expected from this method if it 
proves possible in the future to use other 
isotopes, especially the Na of the NaCl 
the 
compounds present in the labyrinthine fluid. 


molecule, one of very few chemical 


The problem of whether the semicircular 
canals play a part in directional hearing was 


194 


investigated by the Meurman.!  Bilaterally 


fenestrated subjects make many more 
errors in trying to locate the direction of 
a sound than do normal people. When the 
two ears differ in hearing, the better ear 
has no decisive influence on sound direc 
tion. Localization of high tones (4,000 eps) 
than that 


is more difficult of lower tones. 
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It is highly probable that the ampullar end- 
organs play a part in directional hearing. 

Changes of the refractive indices of 
cerebrospinal and endolabyrinthine fluids in 
experimental and clinical hypoacusia of 
nervous type was studied by Hiromu.’* 
Apart from deaf-mutism, no precise and 
definite relationship between the various 
types of refractive index of cerebrospinal 
fluid was found. Detailed animal experi- 
ments were carried out with BCG, and 
from the results obtained it may be con- 
cluded that there is some confirmation of 
Goto’s theory that deafness of nervous type 
is often due to an allergic tuberculous 
mechanism, 

It was possible for Gardenghi 
that isoniazid, administered 


102 to 


demonstrate 


parenterally to pigeons, passes easily into 
the labyrinthine fluid, and that in these 
animals the drug tends to reach a higher 
concentration in the labyrinthine fluid than 
in the blood serum. 

Tullio’s reaction is the sequence of an 
inadequate stimulation of the crista ampul- 


laris in the horizontal semicircular canal 
by sound vibrations, explains Huizinga. 
After blocking the endolymph current by 
severing the horizontal canal in a pigeon, 
Tullio’s reaction still occurs, if an opening 
is made in the small stump of the canal. 
Thus the stump can be compared with the 
normal cochlea, the opening in the stump 
serving as an outlet in the same way as 
the round window. If, after fenestration 
of the horizontal semicircular canal, a load 
is brought on the membrane of the round 
window, the microphonic effect of the crista 
increases and that of the cochlea decreases. 


1229 David Whitney Building (26) (Dr. Proc- 
tor). 
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CORRECTION 


On page 119/237 of the February issue of the ARCHIVES, the authors of the article entitled 
“Physiology of the Larynx Under Daily Stress” should be listed as Hans von Leden, M.D. 
(by invitation) and Paul Moore, Ph.D. (by invitation). 
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News and Comment 


ANNOUNCEMENTS 


Program for the Section on Laryngology, Otology, and Rhinology.—The 108th Annual 
Meeting of the American Medical Association is to be held in Atlantic City, June 8-12, 1959. 

In the Section on Laryngology, Otology, and Rhinology, instead of having assigned dis- 
cussers, each paper, except those of the guest of honor and the chairman, will be followed by 


an open discussion period; questions and comments from the floor are encouraged. 


The program is as follows: 
Tuesday, June 9—2 p. m. 
Prof. Dr. H. H. Naumann, Wurzburg, Germany 
Intravital Observations of the Nasal Mucous Membrane (Film) 
George M. Coates, M.D., Philadelphia 
Address of Guest of Honor 
Dean M. Lierle, M.D., lowa City. 
Modern Otolaryngology 
I’. W. Davison, M.D., Danville, Pa. 
Laryngeal Obstruction in Children 
Ben T. Withers, M.D., Houston, Texas 
Facility in Tonsil and Adenoid Management: Conclusions from 2,400 Consecutive Cases 
Joseph H. Ogura, M.D., St. Louis, Mo. 
Cancer of the Pharynx, Larynx, and Upper Esophagus: Surgical Aspects 
Business Meeting: 
Report of Section Delegate to AMA House of Delegates 
Gordon F. Harkness, M.D., Davenport, lowa 
Dean M. Lierle, M.D., Iowa City, Alternate 
Report of Section Representatives to Board of Governors of American College of Surgeons 
Roderick Macdonald, M.D., Rock Hill, S. C. 
Edley H. Jones, M.D., Vicksburg, Miss. 
John J. Conley, M.D., New York 
Report of Nominating Committee 
F. W. Davison, M.D., Danville, Pa. 
Louis FE. Silcox, M.D., Philadelphia 
John D. Singleton, M.D., Dallas, Texas 
Wednesday, June 10—2 p. m. 
J. W. Hampsey, M.D., Pittsburgh 
Current Concepts of Etiology and Management in Otolaryngic Allergy 
Victor R. Alfaro, M.D., Washington, D. C. 
Address of Section Chairman 
Henry S. Kaplan, M.D., San Francisco 
New Horizons in the Radiotherapy of Malignant Disease 
John A. Kirchner, New Haven, Conn. 
Facial Bone Injuries 
M. R. Himalstein, M.D., Bay Pines, Fla. 
Obliterative Frontal Sinus Surgery Using Gelfoam 
J. M. Ravid, M.D., New York 
Malignant Melanoma of the Nose and Paranasal Sinuses, and Juvenile Melanoma of 
the Nose 
Paul H. Holinger, M.D., and Kenneth C. Johnson, M.D., Chicago 


Contact Ulcer of the Larynx 
Wednesday Evening, June 10—6:30 p. m. 


Social Hour and Dinner—Honoring the Guest of Honor of the Section, Dr. George M. Coates 
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Thursday, June 11—2 p. m. 

Joseph L. Goldman, M.D., and Harry Rosenwasser, M.D., New York 

Current Concepts of the Management of Otitic Infections 
Merle Lawrence, Ph.D., Ann Arbor, Mich. 

Inner-Ear Mechanics and Deafness 
Edward W. Harris, M.D., Columbus, Ohio 

Symptoms Referable to the Eustachian Tube 
George Kelemen, M.D., Boston 

Maternal Diabetes and Congenital Deafness 

Stapes Mobilization with Long-Standing Otosclerosis 
Joseph Sataloff, M.D., Philadelphia 
Howard P. House, M.D., Los Angeles 

Polyethylene in Middle Ear Surgery 


The Gould Award.—The Gould Award is presented annually for outstanding research 
in laryngology to encourage and reward fundamental investigations in this field. 


The International Committee for the Gould Award announces the selection of the recipient 
for the year 1958—Prof. Fumio Nakamura, M.D., Kyoto Prefectural Medical College, Kyoto, 
Japan—for his electrophysiologic studies of laryngeal function. 

The International Committee for the Gould Award for 1959 will consist of Sir Victor 
Negus, 149 Harley St. London, W. 1; Professor Cotoji Satta, No. 111 Morikawa-cho, 
3unkyo-ku, Tokyo; and Hans von Leden, M.D., Medical Director, The William and Harriet 
Gould Foundation, 30 N. Michigan Ave., Chicago 2. 


The amount of the Award has been increased to $300. 


GENERAL NEWS 


American Medical Writers’ Association Elects 1959 Officers and Directors.— \t the 
15th annual meeting of the American Medical Writers’ Association, held at the Hotel Morrison, 
Chicago, Sept. 26-27, 1958, the following officers and directors were elected to serve for 1959 

President-Elect: Austin Smith, M.D., Chicago 

First Vice-President: Karl A. Menninger, M.D., Topeka, Kan. 

Second Vice-President : Theodore R. Van Dellen, M.D., Chicago 

Editor: Raymond V. Pogge, M.D., Cincinnati ( Reelected) 

Accounting Officer: Alphonse McMahon, M.D., St. Louis (Reelected) 
Secretary-Treasurer: Harold Swanberg, M.D., Quincy, Hl. (Reelected) 
DrrECTORS : 

John A. Wagner, M.D., Baltimore (Two-year term) 

Col. John B. Coates, M.D., Washington, D. C. (Reelected two-year term) 
Norris J. Heckel, M.D., Chicago (Reelected two-year term) 

Don C. Lyons, D.D.S., Jackson, Mich. (Reelected one-year term) 

W. D. Snively, Jr., M.D., Evansville, Ind. (Reelected two-year term) 
Julian A. Sterling, M.D., Philadelphia (Reelected two-year term) 

George G. Stilwell, M.D., Rochester, Minn. (Reelected two-year term) 

Morris Fishbein, M.D., Chicago, formerly Editor of The Journal of the American Medical 
Assoctation, is the 1959 President, having been elected last vear. C. FE. Lyght, M.D., Rahway, 
N. J., is the immediate Past President. Lee D. van Antwerp, M.D., Chicago, was reelected 
Chairman of the Board of Trustees, and Frank B. Ramsey, M.D., Indianapolis, was reelected 
Chairman of the Advisory Committee. Charles FE. Lyght, M.D., Rahway, N. J., retiring Presi 
dent, and Lee D. van Antwerp, M.D., Chicago, Trustee, were elected members of the Executive 
Committee. 
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BOOK REVIEWS 


Sprachhorpriifmethoden: Grundlagen, Wiirdigung und Anwendung bei Begutachtund und 
Horgerateanpassung. By Prof. Dr. Med. Dipl.-Ing. Kurt Schubert. Price, $16.45. 
Pp. 361, with 187 illustrations. Georg Thieme Verlag ,Herdweg 63, (14a) Stuttgart. 
(American agent—Grune & Stratton, Inc., 381 4th Ave., New York 16), 1958. 

The author, an acoustical engineer as well as an otolaryngologist, gives a thorough review 
of all aspects of speech audiometry. He uses for testing an audiometer devised by himself and 
electromagnetically recorded groups of meaningful and meaningless words specially selected by 
him which are, as to the percentual frequency and the distribution of the contained sounds, repre- 
sentative of the average German language. The technical requirements for satisfactory speech 
audiometers and testing rooms are discussed in detail. The influence of a frequency shift in the 
test words above and below the usual level is investigated, the methods of speech audiometry 
reviewed, and the results achieved with the author’s groups of test words reported. The factors 
influencing the audibility of sounds are analyzed and the advantages and disadvantages of testing 
with numbers pointed out. The author then describes his method of determination of the amount 
of hearing loss for speech and the resulting degree of disability. The physical principles govern- 
ing the relationship between direct and reflected sound im closed rooms and the influence of these 
factors on the subjective perception of sound are discussed. The author then describes his testing 
method, in which the speech tests are given not only with ordinary sound but also with mixtures 
of pure and reflected sound (‘Hall-Audiometrie”). The clinical applications of this method are 
demonstrated. This is followed by a detailed description of the methods of hearing aid selection. 
A discussion of the speech-audiometric tests for detection of malingering concludes the book. 

Limitations of space do not permit a detailed discussion of the many interesting results of the 
author’s investigations. Although the book deals with German speech audiometry, it is also 
of great interest to the English-speaking audiologist. 


La scoperta degli ossicini auricolari. (The Discovery of the Auditory Ossicles). By 
Alessandro Fioretti and Giuseppe Concato. Price, not given. Pp. 114, with 11 illustrations. 
Collana Monografica di Minerva Otolaryngologica, Torino, Italy, 1958. 

The authors examined a considerable part of the original sources to build up their survey 
on the first events around the discovery of the auditory ossicles and the numerous controversies 
regarding priority and other issues. Facsimiles of portraits and of anatomical illustrations enliven 
the text, and the summary is given in an English translation. It was no mean task to disentangle 
the labyrinth of data leading to a final establishment of knowledge around this section of aural 
anatomy. This is a very timely, highly readable, and instructive monograph. 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie) 


President: Dr. Robert T. Hayes, 42 Cobourg St., St. John, N. B. 
Secretary: Dr. Donald M. MacRae, 34 Spring Garden Rd., Halifax, N. S. ® 


VENEZUELA OTORHINOLARYNGOLOGY SOCIETY 


President: Dr. Alfredo Celis Pérez. 
Secretary: Dr. Jesus Miralles. 


INTERNATIONAL ASSOCIATION OF ALLERGOLOGY 


President: Dr. Samuel M. Feinberg, 303 E. Chicago Ave., Chicago 11. 
Secretary-General: Dr. José Quintero Fossas, Paseo 313, Vedado, Havana, Cuba. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 


President: Dr. Jo Ono, Tokyo. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40. 


INTERNATIONAL COLLEGE OF SURGEONS, SECTION OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. John R. Lindsay, 950 E. 59th St., Chicago 

Secretary-Treasurer: Dr. Louis Savitt, 3403 W. Lawrence Ave., Chicago 25. 

Meeting: 24th Annual Congress, Palmer House, Chicago, Sept. 14-17, 1959. 


INTERNATIONAL CONGRESS OF AUDIOLOGY 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 
Place: Leyden, Netherlands. 


INTERNATIONAL CourSE IN PAEDO-AUDIOLOGY 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Netherlands. 
Place: Groningen, Netherlands. 


MEXICAN SOCIETY OF OTOLARYNGOLOGY 


President: Dr. Rafael Giorgana 
Secretary: Dr. Carlos Valenzuela, Monterrey 47-201, Mexico 7, D. F. 


PAN-AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 


President: Dr. Paul H. Holinger, Chicago. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadelphia 40, 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryYNGOLOGY, OTOLOGY AND RHINOLOGY 


Chairman: Dr. Victor R. Alfaro, Washington, D. C. 


Secretary: Dr. Walter E. Heck, San Francisco. 
Meeting: Atlantic City, June 8-12, 1959. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-lst Ave. Bldg., Rochester, Minn. 


* Secretaries of societies are requested to furnish the information necessary to keep this 


list up to date. 
139/513 


be 

i 


A, M. A. ARCHIVES OF OTOLARYNGOLOGY 


AMERICAN Boarp OF OTOLARYNGOLOGY 


President: Dr. Gordon D. Hoople, 1100 E. Genesee St., Syracuse 10, N. Y. 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, lowa City. 


AMERICAN BroNCHO-ESOPHAGOLOGICAL ASSOCIATION 


President: Dr. Francis W. Davison, Geisinger Memorial Hospital, Danville, Pa. 
Secretary: Dr. F. Johnson Putney, 1712 Locust St., Philadelphia 3. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. Fred W. Dixon, 2060 E. 9th St., Cleveland. 
Secretary: Dr. James H. Maxwell, University Hospital, Ann Arbor, Mich. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL Society, INC. 


President: Dr. Gordon D, Hoople, 1100 E, Genesee St., Syracuse 10, N. Y. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 


SECTIONS: 


Eastern.—Chairman: Dr. Joseph L. Goldman, New York. 
Southern.—Chairman: Dr. James T. King, Atlanta, Ga. 
Middle.—Chairman: Dr. Alfred J. Cone, St. Louis, Mo. 
Western.—Chairman: Dr. Robert C. McNaught, San Francisco, Calif. 


AMERICAN RHINOLOGIC SOCIETY 


President: Dr. Russell I. Williams, 408 Hynds Bldg., Cheyenne, Wyo. 
Secretary: Dr. Robert M. Hansen, 1735 N. Wheeler Ave., Portland, Ore. 


AMERICAN OTOLOGICAL Society, INC. 


President : . Moses H. Lurie, 483 Beacon St., Boston. 
Secretary : . Lawrence R. Boies, University Hospitals, Minneapolis 14. 


AMERICAN OTORHINOLOGIC SOCIETY FOR PLASTIC SURGERY, INC. 


President: Dr. Armand L. Caron, 36 Pleasant St., Worcester, Mass. 
Secretary: Dr. Joseph G. Gilbert, 75 Barberry Lane, Roslyn Heights, N. Y. 


AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY 


President: Dr. Trent W. Smith, 327 E. State St., Columbus 15, Ohio. 
Secretary: Dr. Samuel M. Bloom, 123 E. 83rd St., New York 28. 
Meeting: July 15, 1959, New York. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 


President: Dr. Joseph W. Hampsey, Grant Building, Pittsburgh 19. 
Secretary-Treasurer: Dr, Daniel S. DeStio, 121 S. Highland Ave., Pittsburgh 6. 


OroscLerosis Stupy Group 


President: Dr. E. P. Fowler Jr., 180 Fort Washington Ave., New York 32. 
Secretary-Treasurer: Dr. Arthur L. Juers, 1018 Brown Building, Louisville 2. 


Society oF MILITARY OTOLARYNGOLOGISTS 


President: Lt. Col. Stanley H. Bear (MC), USAF, Maxwell AFB, Ala. 
Secretary-Treasurer: Capt. Maurice Schiff (MC), U. S. N., U. S. Naval Hospital, Oakland, 
Calif. 
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the world often seems like this to your hay-fever patients 


To many hay-fever patients, offending pollen seems to be everywhere. For these pa- 
tients, whose days and nights are made miserable because of their allergies, “Teldrin’ 
Spansule capsules often provide striking relief. 

Within four minutes after ingestion, one third of Teldrin’s medication is released. This 
initial dose rapidly relieves hay-fever symptoms; the remaining medication is released 
slowly and sustains the antihistamine effect for 10 to 12 hours. 


To give your hay-fever patients rapid and prolonged relief with minimal side effects, 
prescribe ‘Teldrin’ Spansule capsules. Two strengths: 12 mg. for adults and older 
children; 8 mg. for younger children. Bottles of 30. 


brand of chlorprophenpyridamine 


Smith Kline & French Laboratories, Philadelphia 


for selectea 


Successfully hundreds ‘ot patents since 
1949, the Artificial Eardrum is designed a 
help many of those whose eardrums 


have been “destroyed but whose inner ear 
and ear nerves are properly functioning. It is 
simple prosthesis and is available only 
prescription from the physician. For 

ful: and free 


MR. HENRY O'BREEN, 


WHAT WE KNOW ABOUT ALLERGY 
by Louis Tuft, 12 pages, 15 cents 


HOUSE DUST ALLERGY 
by Karl D. Figley, 8 pages, 15 cents 


FOOD ALLERGY 
by Samuel! M. Feinberg, M.D., 6 pages, 10 cents 


SKIN ALLERGY 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


ASTHMA AND HAY FEVER 
by Samuel M. Feinberg, M.D., 6 pages, 10 cents 


RAGWEED AND HAY FEVER 
by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET @ CHICAGO 10 © ILLINOIS 
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OPERATING MICROSCOPE 
CAMERA (sea) 


Binocular Take-Off. This adapter can be fitted to any 
Zeiss binocular head. Customer must supply binocular 
head.* Both 35mm and I!6mm cameras fasten directly 
to take-off tube with collet ring lock. Focus ring need 


N-987 Fig. B Focuser. Screws directly to the camera collet fastener. 
Gives good view of image. May be used by an ob 


N-987 Fig. A 


With this equipment it is possible N-987 Fig. — Eyepiece. For assistant or observer. Places 

: observer at right angles to surgeon. Complete with 
without disturbing the operator's 
vision. Either 35mm slides or 16mm 
motion pictures may be made by 
simply interchanging cameras on 
the binocular take-off tube. This 
take-off tube may also be utilized N-987 Fig. F Trans-Switch. Operating microscope cord plugs into 
trans-switch. Button switch provides 6 volts to micro 
scope. Foot-pedal switch simultaneously increases light 
brilliance and activates either camera solenoid or 
movie camera motor .......... Raptasas . 177.50 


Fitted Carrying Case. (Not illustrated) ...... 50.00 


Set Complete........ $1 590.50 
*(Binocular head supplied, with 12.5X lens, for an 
additional $275.00). 


N-987 Fig. D 35mm Camera, Solenoid Operated. Removable Teflon 
cap for film advance knob may be autoclaved .210.00 


N-987 Fig. E 16mm Motor Driven Motion Picture Camera. Best 
results with Super Anscochrome color film . 515.00 


to use the auxiliary eyepiece. 


N-987 Fig. 


STORZ INSTRUMENT COMPANY 
4570 Audubon Avenue, St. Louis 10, Mo. 


New York Showroom, 809 Lexington 
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Zoelliner’s 
SET OF lo TYMPANOPLASTY 
INSTRUMENTS $70.00 


from left to right: 

fine hook, short, curved upward 
fine hook, long, curved upward 
straight needle, fine 

fine hook, curved, downward 
fine knife, downward cutting 
fine knife, upward cutting 

fine needle curved to the left 
fine needle curved to the right 
fine raspatory curved to the left 
fine raspatory curved to the right 


LATEST TYPE Rosen set for stapes mobilization in 
cluding new cuerettes, needles & perforator $45.0. 


A. KLENK Instrument Co. 60-17 70 st. Maspeth 78, L. 1, N. Y. 


For practical information about communi- 
9 cable disease, have your patients read: 


“Doctor, will you tell me...’ 


SCARLET FEVER 
8 pages, 15 cents 


IMMUNIZATION 
What are the symptoms? by Ruth A. Thomas, 8 pages, 15 cents 


WHOOPING COUGH 
How shall I treat it? by Constance Frick, 4 pages, 10 cents 
. PNEUMONIA’S WATERLOO? 
What Causes 1t? - by William W. Bolton, 12 pages, 15 cents 
WE CAN PREVENT DIPHTHERIA 
by P. S. Rhoads, 8 pages, 15 cents 


AMERICAN MEDICAL ASSOCIATION 535 NORTH DEARBORN ° CHICAGO 10 


INSTITUTE ON OCCUPATIONAL Combine your own clinical 
HEARING LOSS ‘. 
experience with the 


Colby College, Waterville, Maine 
This course presented by Colby College for knowledge of experts... 


seven consecutive years is designed to train 
physicians interested in this problem, nurses, by reading 
plant engineers and others in initiating and 
conducting hearing conservation programs in 
noisy industries. The curriculum includes e A.M.A. Archives of 
discussion of the causes of occupational 
deafness, but is primarily concerned with its DERMATOLOGY 
prevention. In order to allow for maximum 


individual instruction, course enrollment is 
limited. The diversity of experience of the e A.M.A. Archives of 


faculty members, assembled especially for PATHOLOGY 


this course, provides an unusual opportunity 
for personal consultation on any aspect of 


occupational hearing loss. ° A.M.A. Archives of 

The dates of the course are August 17-22 

and the fee of $200 includes tuition, board INDUSTRIAL HEALTH 
and room. Requests for further information 


should be made to William A. Macomber. Write To: 


Colby College, Waterville, Maine. 
Subscription Department 
Frederick T. Hill, M.D. 
Director American Medical Association 
Joseph Sataloff, M.D. | 535 N. Dearborn Street 
Associate Director Chicago 10, tl. 
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NOW AVAILABLE 


The Mueller Zeiss Operating Microscope with 


NEW EXPLOSION-PROOF 
FOOTSWITCH 


Only from V. Mueller— 
the Shambaugh-Derlacki 
Model with sterilizable 


stainless shields for 


eyepieces, objectives. 


Now you can order the Mueller Zeiss 
Operating Microscope with an explo- 
sion-proof footswitch. The scope is 
modified in V. Mueller shops to enclose 
completely the transformer and base 
assembly; and the lower electrical con- 
nection is locked in place, making it 
nonremovable, therefore nonsparking. 


This safety modification can be made 
on scopes now in use, if returned to our 
shops. Write for estimate. 


. : Ask for literature on our complete line 
of stapes mobilization instruments. 


VMUELLER « CoO. 


Fine Surgical Instruments and Hospital Equipment | | | 
| 


tmamentarium | 
Dallas Houston © Los Angeles Rochester, Minn. 


Street; Chicago 12) Pi mets 
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Chair—Uphoistered, reclining . $150.00 


Cabinet—Stainiess steel, eight 
drawers with or without com- 
plete transilluminator, cautery 
rheostat and transformer, waste 
container, air regulator, gauge, 
tubing and cutoff ..$115.00 to $195.00 


Light—Telescopic 
Cuspidor—With Suction 


Stool—Upholstered, with easy 
running ball-bearing casters ..$ 20.00 


Light Shield 


All equipment shown in the above 
reproduction (with spray bottles, 
stainiess stee! cotton jars, ready to 
be attached to your compressed air 
system, $531.50 F.O.B. Factory. 


Catalogue sent on request 


Los Angeles 57, Calif. 


1901-1905 Beverly Blvd. 


RHINOPLASTIC 
Designed By DR. B. B. 


Cat. No. 731/S RISH 
OSTEOTOME 
(Original Model) 

Stainless Steel, Overall 

Length 7” (18 cm.) 
$9.50 ea. 


Designed for Intranasal 
Osteotomy. 


Features. One instrument for both sides 
—Short, blunt, nonbreakable  guard- 
uide, manually felt through skin _fol- 
lows exact osteotomy course. A Collar 
(ledge) over dorsal aspect which pre- 
vents slipping medially or laterally. 
Uniform thickness of 1 mm for 1%” 
(38 mm) from cutting edge to prevent 
separation of nasal fragments with pre- 
mature low Fracture. Ref. Archives 
of Otolaryngology, Feb. 1953. 


Cat. No. 717/S RISH CARTILAGE 
KNIFE, STAINLESS, $9.75 ea. De- 
signed for “shaving” dorsal cartilage 
in Rhinoplasty.—Regardless of pressure 
exerted, it is impossible to remove more 
than a paper-thin portion of Cartilage.— 


one Archives of Otolaryngology, Oct. 
54. 


Write for current Catalog No. 18. 


B. J. FLORSHEIM 
2067 Broadway, at 72nd. St. 
New York 23, N. Y. 


Of interest to you 


and your patients 


THE MENACE OF ALLERGIES 


WHAT WE KNOW ABOUT ALLERGY 

by Louis Tuft, 12 pages, 15 cents 

HOUSE DUST ALLERGY 

by Karl D. Figley, 8 pages, 15 cents 

FOOD ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
SKIN ALLERGY 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
ASTHMA AND HAY FEVER 

by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
RAGWEED AND HAY FEVER 

by Oren C. Durham, 2 pages, 5 cents 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street © Chicago 10 @ Illinois 
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“Should a hearing aid be fitted and worn on 
the better or poorer ear?” This difficult ques- 
tion often arises when a hearing aid is to be 
fitted. Unless the otologist or hearing consult- 
ant uses great care in making his choice, the 
aid may benefit the patient less than it should. 


How Poor Is “Poorer” Ear? 


Inexperienced consultants often fit the better 
ear in the belief that they are giving the patient 
the best possible understanding. The question 
actually should depend upon the answer to 
“How poor is the poorer ear?” 

If the poorer ear still has relatively good 
hearing with the help of a hearing aid, then it 
is often best to fit it. In such cases, the better 
ear continues to provide some useful hearing 
unaided. And the user thus gains the benefits 
of binaural or two-ear hearing. 


On Selection of Ear to Fit 


Selecting the ear to fit with a hearing aid 
takes more than a simple hearing test or ten- 
day trial. It requires a complete hearing analy- 
sis, including speech discrimination tests. 
Equally important is the selection of an aid 
with sufficient power and proper frequency re- 
sponse. Only when all these important factors 


Questions Asked by Doctors About Some of Maico’s Products: 


are considered will your patient get the most 
help on the proper ear from his hearing aid. 


Rely On MAICO Experience 

MAICO consultants are carefully trained to 
use a complete line of precision-built MAICO 
hearing aids to provide maximum hearing re- 
habilitation. Only after careful consideration of 
all important facts in each case is a MAICO 
aid ever fitted. 


MAICO ELECTRONICS, INC. 


Dealers in 275 cities in U.S. and Canada 


e HEARING AIDS e HEARING GLASSES e AUDIOMETERS 


e AUDITORY TRAINING INSTRUMENTS 
e ELECTRONIC STETHOSCOPES 


For More Information About 
Maico Hearing Instruments 
CONTACT THE 


Local MAICO Dealer 


OR WRITE 
MAICO ELECTRONICS, INC. 


21 North Third St 


Minneapolis 1, Miner 


ws 

from a 
Doctor’s Desk \ 


rom Sonotone...Pure-Tone Audiometers 
with a full-year warranty! 


& SONOTONE AUDIOMETER & 


Light weight, easy to carry. Tough plastic case 
won't crack, dent or chip under rigorous portable use. 


& Outstanding performance you get a warranty of one full year—not just 90 
days. The price? Just compare for yourself. 

& Low cost ( You'll be delighted! ) 
And they’re simple to operate—the most-used 
bd Simple, speedy operation controls are handiest. There are Model 91 types 
for every service — perfect for doctors’ offices, 


ealth departments, schools, industry. 
Sonotone’s new Model 91 series of audiometers h - y 


meets or exceeds all A.S.A. technical specifica- eshuatenienientesientetententestentententententententente 
tions of design and performance. FREE BROCHURE! Write for illustrated 


. p brochure giving many more details on Sonotone’s 
So confident is Sonotone of their quality that new pure-tone audiometers. 


Sonotone Corp., 
Department AZZ-49, Elmsford, New York 


So notone.: 


R 
P. ADDRESS 
Department AZZ-49 


ELMSFORD, NEW YORK 


A leading manufacturer and distributor of transistor hearing aids 
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